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INTRODUCTION. 



The Observatory of the University of Durham was built in the year 1841^ 
principally by private subscription. The regulations of the University (Title 
XY.^ Section iii.) provide that its affairs be under the direction of a Board of 
Curators^ consisting of the 'Warden^ the Professor of Mathematics and Astro- 
nomy^ the Proctors^ the Reader in Natural Philosophy^ and two other persons 
nominated annually; that the Warden shall convene the Board once at least 
in every Term; that the Curators shall visit the Observatory once at least in 
every year; that the Observer shall reside at the Observatory, shall be an 
unmarried man, nominated by the Professor of Mathematics and Astronomy, 
with the concurrence of the Curators and the approval of Convocation; and 
that he shall be removable by the same authorities. 

This second volume of the Durham Observations comprises the period during 
which I held the appointment of Observer ; namely, from October 1849, to 
April 1852. 

My acquaintance with the use of astronomical instruments commenced in 
the autumn of 1849, when my valued friend Professor Challis allowed me, 
during a temporary residence at Cambridge, to make myself familiar with the 
use of the instruments under his charge, and with the processes of reduction 
there followed. My practice has consequently been very closely similar to 
that pursued at Cambridge, modified gradually in some particulars by my ovm 
experience of the peculiar necessities of the instruments at Durham. Such 
points as it appears desirable to notice specially will be found imder the head 
of the separate instruments. 

From October, 1849, to the beginning of May, 1850, the observations were 
almost exclusively meridianal; thenceforward, with little exception, equatoreal. 
The objects observed in the meridian during 1849 and the spring of 1850 were 
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for the most part stars from the catalogue of the British Association^ of which 
modem obsenrations were wanted^ the moon and moon-culminating stars^ and 
the planets Mars^ Jupiter^ Saturn, Uranus, and Neptune. After April, 1850, 
the objects were mainly such of the comparison-stars used for the Equatoreal 
as were not too faint for the transit. The objects observed with the Equa- 
toreal were the planets Pallas, Juno, Hebe, Iris, Mora, Metis, Hygeia, Par- 
thenope, Victoria, Egferia, Irene, and Eunomia, and the comets commonly 
called Petersen's third. Bond's, D' Arrest's, Brorsen's fourth, and Encke's. 

The publication of the Equatoreal observations in a provisional state took 
place from time to time in the monthly notices of the Boyal Astronomical 
Society of London, and in the pages of the Astronomische Nachrichten of 
Altona. The collective final publication has been since then delayed by the 
necessity of looking elsewhere for aid in determining the positions of the 
comparison-stars, the transit-circle at Durham being of too small size for 
observing by far the greater portion. At the last meeting of the Curators^ 
before my connexion with the University ceased, I made an oflfer to provide 
for this want as far as I was able, and to superintend the future revision and 
pubhcation of my observations in a final form, so soon as the star-places were 
supplied. In consequence of my application. Professor Smyth, of Edinburgh, 
has most kindly observed 76 of those stars in both elements, and 55 others in 
right ascension. The Astronomer Boyal also supphed me with the places aS 
44; and I have determined 53 myself at the Observatory since erected by me 
at Redhill, in Surrey. A few of the number have been observed at two 
Observatories ; some few others did not need re-observation ; the total num- 
ber being 221. Two years and a half have elapsed in waiting for these 
star-places, and the value of the Equatoreal observations to the computer has 
been necessarily much lessened thereby; but this circumstance was beyond 
my control. It is hardly necessary to instance the case of the first comet of 
1850, the observations of which now appear many months after the definitive 
conclusion of its orbit. I have nevertheless continued to regard it as a pro- 
fessional duty to watch over my old observations to the last, although now 
sufficiently occupied elsewhere. 

Meteorological observations were [also constantly kept up at the hours of 
9 A.M. and 9 p.m. (in my absences on vacation, by deputy) ; the barometer, dry 
and wet-bulb hygrometer, maximum and minimum thermometers, direction 
and force of wind, and the fall of rain, being noted. These observations were 
communicated quarterly to the Eegistrar-General of Births, Marriages, and 
Deaths, at Somerset House, London, in tables prepared under the direction 
of James Grlaisher, Esq. 
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ON THE LATITUDE. LONGITUDE. AND HEIGHT ABOVE SEA-LEVEL OP 

THE OBSERVATORY. 



The latitude was determined in the year 1843 from a large number of direct 
and reflected observations of a^ ^, and X TJrsse Minoris^ and found to be 
54°. 46'. 6", 2. On the 25th of March, 1850, I took a single series of ten 
consecutive direct and reflected observations of Polaris, from which there 
resulted the value 54**. 46'. 6", 4, in sufficiently close agreement with the 
adopted value. As this element was never made use of in the reduction of 
circle observations, it was considered unnecessary to bestow more labour upon 
its correction. 

The longitude was concluded by my predecessor from observations of the 
moon and moon-culminating stars, compared with corresponding Greenwich 
observations, to be 6™ 19" , 1 West. Additional observations of the same 
kind were from time to time made by myself, of which 20 are available for 
longitude. The mean result of these, given on page 20, is 6™ 17" , 3 with a 
considerable probable error. But a result on which much more reliance may 
be placed was obtained in the months of January and February, 1851, by 
means of chronometers conveyed twice to and from Greenwich by railway. 
The result of this operation, an account of which is given in the present 
volume, was 6" 19' , 75, which has since been adopted as preferable to any 
other determination hitherto obtained. 

The height of the Observatory above the mean sea-level depends on two 
series of levellings. The officers of the Ordnance Survey have, among their 
other fixed marks in the city, a crow-foot mark cut in the N.E. face of the 
N.W. tower of the Cathedral, at about two feet above the soil. The height 
of this mark above sea-level they call 215,8 feet. Arthur Beanlands, Esq., C.E., 
and formerly Observer in the University, many years ago made a careful level 
survey of the whole town of Durham, and at the same time determined the 
difference of height of certain points in the Observatory above certain of his 
bench-marks in the town. On receiving from the survey in 1851 their deter- 
mination of the height of the Cathedral mark, Mr. Beanlands was requested 
*to connect this point with his own marks, which he at once did. The result 
of this compound operation is, that the upper surface of the stone caps of the 
piers of the transit-circle is 354,5 feet above the mean sea-level, that the floor 
of the transit room is very nearly 350 feet, and the barometer cistern 352,4 
feet above the same. 



Thus are obtained the following data for determining the positioii of the 
Observatory : — 

Astronomical latitude 54*. 4ff. 6", 2, North. 

Longitude from Greenwich 6". IQ*, 75 West. 

Height of the Barometer dstem above 

mean sea-level 352^ 4 feet. 

OF THE INSTRUMENTS. 



The Observatory possesses a small transit-circle^ an astronomical clock by 
Hardy^ an 8 feet Equatoreal by Fraunhofer^ and a second Equatoreal of 7 feet 
presented by the late Duke of Northumberland^ besides some smaller instru^ 
ments not in actual use. 

1. Of the Transit-circle. The object-glass is of 3^ inches aperture^ and 4 
feet 2 inches focal length. The eye-piece commonly used magnifies about 
100 times. The horizontal axis is of gun-metal^ 30 inches in length : the 
pivots 1 J inch in diameter^ one bored, the other not. On the half-axis which 
has the unbored pivot is placed the divided circle, at 3 inches from the 
bearing, there being no corresponding load on the other half, no clamps, and 
no counterpoise arrangement. The diameter of the circle is 2 feet. It is 
independently divided on silver to every 5', and read by one pair of micro- 
scopes at the extremities of a horizontal diameter. There is one pair of mi- 
croscopes fixed on the upper surface of one pier, and another pair on the other 
pier, which are not moved when the instrument is reversed ; one pair being in 
use, and the other out of use for the time. The system of wires consists of 
seven vertical fixed wires, two fixed horizontal wires, and one carried by a micro- 
meter screw. There was no contrivance by which the observer could regulate 
the amount of light admitted into the field for the purpose of illumination : 
this defect was frequently felt, and Kmited the use of the instrument. The 
transit-circle room is on the second floor of the building. A single massive 
pier is built to within a few inches of the floor, on which are placed two solid 
blocks of stone supporting the East and West ends of the axis. Directly # 
facing the East pier, and at a distance of three feet six inches from it, is a 
window, which latterly was screened by a stout storm-blind. The Ys on which 
the pivots rested were of brass, and of a construction not unusual, the one 
admitting of adjustment in level, the other in azimuth. These arrangements 
experience has shown to be objectionable, the instrumental adjustments being 
liable to constant fluctuation of a most troublesome amount : and they are 
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ODmmented on here that those who require information on such subjects may 
avoid proved sources of perplexity. The first change made was to substitute 
a new pair of Ys^ of more massive constructiou^ admitting of no screw-ad- 
justment in azimuth^ but both furnished with precisely similar means of 
adjustment in level. The object was to equalise expansions by studying sym-^ 
metry. The effect was that^ whereas formerly the adjustment-screws were 
frequently in requisition^ from the time that the final adjustment was effected 
after the mounting of the new Ys till the time that I left the Observatory, no 
re-adjustment was required, and the fiuctuations were decidedly lessened in 
amount. We were led to block up the East window, by noticing that the 
fluctuations in level were accountable for, in a general way, on the supposition 
that, from some cause, the East pier expanded and contracted relatively more 
readily than the West, and this was naturally attributed to the facility of ra- 
diation afforded by the window. The success of this alteration was not so 
well ascertained from its having been carried out after I had turned from me- 
ridian to equatoreal observations ; but it was believed to have contributed 
sensibly to the increased stability of the instrument. Turning from the con- 
struction to the state of the instrument, it must be mentioned that I found 
the pivots to be greatly worn ; and as the working level admitted of being 
applied only in certain positions of the telescope, I applied for and was sup^^ 
plied with another, ftu-nished with legs of sufficient length to allow of the tele- 
scope being turned completely round beneath it. The result of three experi- 
ments with this striding-level exhibited the following differences of apparent 
level error, for different settings of the telescope, from the mean level erroi: at 
anytime: 
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the pierced pivot being East at the time. Boughly speaking, one-half of the 
above quantities are due to error of form of that part of the pivots which was 
beneath the inverted T feet of the levels the other half only being effec- 
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tive. No corrections were applied to observationa for error of form of pivota 
But the evil was in a great degree got rid of latterly^ by taking advantage of 
the substitution of new Ys^ and by having the surface of the Y made of double 
its former widths and then cutting away the part nearest to the flange of the 
horizontal axis, so as to bring a new portion of the pivot into use« This 
change was not made till after the observations of stars on pages 3j 4, and 5 
were finished j but happily it was carried out before the chronometric compa* 
risen of our longitude with Greenwich was efiPected, ia which the absolute de« 
termination of time^ unaffected by such source of error^ was eaaratial. The 
divided circle was a good deal tarnished^ and at tiuMs there was some diffi^ 
culty in reading off the divisions ; but> on the wbQle> there waa little tie say 
against it. 

In the circumstances related above, the only course to pursue appeared to 
be to use the instrument more strictly as a differential instrument^ and this 
idea was always kept in view. The level-error was taken as often as twice a 
week,. and the azimuth error found from Polar stars on almost every night of 
observation; and by further selecting for the determination of dock-error 
and circle-reading of the Polar point such Nautical Almanac stars as lay most 
nearly on a parallel with the objects whose positions were to be founds results 
were obtained on which very fair reliance could be placed^ although work of 
any pretension could not be hoped for. 

2. The clock (by Hardy) did its part most satisfactorily. It was once 
cleaned during the time that I used it. The beat was very sharp and audible, 
and the average difference of two consecutive daily rates not more than O^ylo ; 
double that quantity being an extreme value. This clock stood in the S.E. 
angle of the transit-room, and, being visible from the dome above, was also 
used in Equatoreal observations. As, however, from the elevated position of 
the Observatory, noise caused by wind was a frequent source of annoyance, a 
hearing-tube of gutta percha, about thirty-five feet in length, was supplied at 
my request, and led from the clock-case into the dome, which was often of 
essential use." 

3. Of the Fraunhofer Equatoreal. The object glass is of 6i inches aperture, 
and 8 feet 3 inches focal length. The tube is of mahogany. The mounting 
is of the kind commonly called the German : the length of the polar axis be- 
tween it^ upper and lower bearings 2 feet 4 inches^ its diameter If inches; 
the hour circle is of 11 inches diameter^ the circles for clamping in B.A. 
and N.P.D. of 9 inches diameter only. The whole is placed on a massive 
stone pillar passing through the centre of the building, the dome being on 
tl^e top of the house. The insufficient size oi the clamping drdes^ and a want 
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of stiffness in the mounting generally, was felt as a continual difficulty in the 
use of the instrument, the tendency to unchecked vibration from a breath of 
wind, or any other source of disturbance, being extreme. In the N.P.D. di- 
rection I was able to annihilate these tremors completely by applying a light 
mahogany rod, as a brace, between the eye- end of the telescope and the lower 
end of the polar axis ; but in the B. A. direction I could devise no method of 
applying a tension such as was required, and had to content myself with prac- 
tising all possible delicacy of touch in handling the micrometer. It is there- 
fore necessary to point out that, although the measures of difference of N.F.D. 
were affected by no known source of error, it was otherwise with the measures 
of difference of B.A., and that the latter must be looked upon as of inferior 
accuracy.* The instrument was not provided with a clock-movement. The 
eye-piece commonly used was a wire-micrometer, provided with a position-circle 
the wire-frame consisting of five fixed meridianal wires, and two moveable 
vFires at right angles to these carried by antagonistic screws, the threads of 
which were sensibly equal, for bisection in N.P.D. The wires were illumi- 
nated on a dark ground at night by a small side-lamp, and were always well 
seen. Of the five fixed wires the first, third, and fifth only were generally 
observed upon, the intervals being too close in most cases for all to be used. 
For very faint objects a ring-micrometer of radius 444" was occasionally used, 
but never when it could be avoided. Sometimes also, when an object would 
bear no illumination, recourse was had to a micrometer Aimished mth five 
meridianal bars and two moveable bars for bisection; but this also was never 
used unless it was absolutely necessary, firstly, because by having no position- 
circle, the bars could not be very precisely set, and secondly, from the diffi- 
culty of estimating when a diffused object, such as a faint comet, was really 
bisected by a bar, one-half of its area being of necessity concealed at the mo- 
ment. A double image-micrometer by Simms was also provided^ but, as I 
never had occasion to employ it, I need not refer further to it. 

4. The Northumberland Equatoreal was commonly regarded as a supernu- 
merary, to be used when two Equatoreals were required, or for some special 
object. The Fraunhofer being the superior instrument, I never made use of 
the Northumberland myself: it was, however, very frequently used by Professor 
Chevallier, and did good service in his hands at Goteborg, in Sweden, whither 
it was conveyed on the occasion of the total eclipse of the sun in July, 1851. 



* Prof. Chevallier states that this unsteadiness in the telescope in B.A. has been in a great de- 
gree corrected since m j obeerrations were made. 
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OF THE TRANSIT OBSERVATIONS. 



It was my practice in all cases to take a second from the clock face before 
sitting down to observe a transit, to continue the counting mentally, and to refer 
again to the clock at the end. In observing quickly-moving stars, the time of 
passage over a wire was estimated to tenths of seconds in the usual way by 
noticing the position of the wire relatively to that of the star at the beat pre- 
ceding and next succeeding its passage : for Polaris and the Polar stars, it was 
my habit to observe the half-second at which the littie disk first made contact 
with the wire, and at which it again parted from it, and to take the mean of 
the two times as the time of passage. 

The wire-frame was in the same state as it was left in by Mr. Thompson, 
and no accident to a wire happened during my use of it. The intervals of the 
wires were computed anew by me on more than one occasion, using the same 
formula as is employed at Cambridge for finding the Equatoreal intervals from 
the observed transits of drcumpolar stars, and conversely. 

The following were the Equatoreal intervals from the mean of the whole 
seven found and used, wire A being the first wire passed by a South star when 
the iUuminated end of the aids was East. 

To Dfloambtr, 18S0. nrom January, 18ftL 

A -87,432 ~ 37, 478 

B - 18, 752 - 18, 778 

C -9,866 - 9,853 

D +0,034 +0,083 

B + 9,872 + 9,376 

F + 18, 728 + 18, 789 

G + 87, 417 + 37, 412 

By means of these numbers imperfect transits were corrected to the mean wire, 

in the case of the Polar stars by special tables computed for each case, by the 

formula sin. 15. t = 15. h*. sin. 1". cdsec. i. 

where A is the Equatoreal interval, and d the N.P.B. ; in the case of stars 

distant from the pole, by ike simpler formula 

A*, cosec. 8. ; 

in the case of the Sun or a planet, by the formula 

3600 -HI 
A", cosec. ». 3600 ' 

I being the hourly increment of E. A. in seconds of time ; and in the case of 
the Moon, by the formula 
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8600 + I sin. geoc. Z.D. 

A*, cosec. geoc. d. — o£*rJ\ — * • frT\f 

^ 8600 sin. app. Z.D. 

parallax being taken into account. The planets Mars^ Jupiter^ and Saturn 

were observed by taking alternate limbs at alternate wires. 

The coUimation-error was tolerably steady for the most part, and was al- 
ways of moderate amount. There were two fixed marks in the grounds in- 
tended to be used for its determination, which could be seen at a depression 
of 15®, but as they were never very distinct, I preferred to reverse the tele- 
scope on the sharply-defined edge of a chimney which was visible in the tele- 
scope near the centre of its field when nearly horizontal and pointed South. 
When the sky was bright, and the air tranquil, this formed a very fair mark. 
For the observation a double image dynameter eye-piece by Dollond was 
made use of, the value of one revolution of the screw of which was found, by 
repeated measures of the known intervals of the wires, to be 79, "29. Diurnal 
aberration was combined with the adopted coUimation-error and applied to- 
gether with it in all cases by the usual formula. 

In the year 1850, 1 found that there was a spot in a field, about 1^ mile 
north of the observatory, where a small stone pillar might be very conveniently 
placed for the support of a meridian mark which would be much better seen 
than any before at command. It being found on enquiry that the field in. 
question belonged to W. L. Wharton, Esq., one of the Curators, application, 
was made to him for leave to erect a small mark and to visit it from time to 
time. Mr. Wharton not only complied willingly with this request, but, at his 
own expense, erected a handsome obelisk of above sixty feet in height, of sub- 
stantial masonry, as it was considered, on examining the site chosen, that 
such an object might at the same time be rendered ornamental to the neigh- 
bourhood. I feel that it is due to him that I should, in this place, thank him 
for the liberal spirit in which he provided a supply so much in excess of my 
demand. 

The level-error was, as has been before named, very fluctuating at first, and 
less so latterly. It was observed as often as twice a week when meridian ob- 
servations were going on, by applying a spirit-level to the telescope, and taking 
three pairs of reversed readings. To the level-error, as thus found, a very 
sensible correction for inequality of the pivots had to be applied, in the value 
of which I found I agreed closely with my predecessor. When the illuminated 
pivot was East, it was necessary to add to the level-error the correction + 2'', 06 
for pivot inequality. This was previous to the alteration of the Ys. On sub- 
stituting the new Ys, it was found that the inequality of the parts of the pivots 
then brought into use was as nearly as possible half what it had been before, 
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and 1", was thenceforth taken as the correction. The correction for level- 
error was applied to each star in the usual manner by the help of a small table 
of factors and the slide-rule. 

The azimuth error was also too unsteady to be taken as constant for any 
considerable time^ and it was my practice to obtain a fresh determination when 
possible on every night of observation, either from observation of a or X Ursae 
Minoris combined with a low star, or of the two stars d Ursse Minoris and 51 
Cephei observed one above and the other below the Pole. By this precaution^ 
as was pointed out in the Preface to the former volume, little error can be left 
remaining, for provided that the level-error be sensibly steady during the 
working hours of one night, any error of slight amount in its assumed value is 
corrected out by using a false azimuth-error of the right amount. This is a 
point to be remembered by those who have to use an unsteady instrument. 

The clock-error was found from the stars of the Nautical Almanac, after 
application of the small corrections to each in current use at the Boyal Obser- 
vatory. The clock had generally a small losing rate. 

The corrections to be applied to stars' apparent positions to reduce them to 
their mean positions at the beginning of each year, were computed by the first 
set of formulae given in the Nautical Almanac, using the Logs A, B, C, D of 
that work, in printed forms prepared for the purpose. In the case of stars oc- 
curring in the B. A. C. the constant Logs, a, *, c, rf, were naturally used, 
printed forms being prepared for this case also. 



OF THE CIRCLE OBSERVATIONS. 



There being no clamp to the instrument, the telescope was retained in its 
position between the bisection of the object and the reading of the circle by 
its friction alone. It was never perceived to move from the position it was 
placed in. The object was commonly bisected when near the meridian wire 
by the moveable horizontal wire, a correction being afterwards applied for the 
screw reading. For a star distant from the equator, a correction for the cur- 
vature of its path was allowed for when sensible, if the bisections were not 
made at the central wire. A small table was computed for the purpose, by 
the usual formula 

sin. n'* = sin. 2 d. sin.* \. t. 

The hourly motion of a planet was allowed for when required. As no ob- 
servations of the Moon in N.P.D. have been retained for publication, it is 
needless to give the formula special to its case. 
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The refraction was computed by Bessers tables^ as used at the Boyal Ob- 
servatory^ and given in the Appendix to the Gkeenwicb Observations for 1836. 
The internal temperature was assumed equal to the external. The barometer 
used was originally a French one^ made by Herrmann^ of Paris, but, before I 
came to use it, it had been broken, and repaired by Mr. Adie, of Edinburgh^ 
by whom it was re-divided into English inches and decimal parts. I carefully 
ascertained its indication-error relatively to the flint-glass standard of the 
Royal Society, by means of comparisons made with two portable barometers 
during a journey to London in the early part of the year 1850, and found that 
its readings required to be increased by 0'*^, 020 ; but this quantity, though 
always taken account of in the Meteorological Journal, was neglected in the 
calculation of refraction. 

The zero of circle-reading was always found to be too unsteady to admit of 
my observing absolute zenith distances, and applying to them the colatitude. 
It was found far preferable to adopt the following process and order of reduc- 
tion. When the corrected circle-readings were made out, after allowing for 
the reading of the micrometer-screw, for runs, and for curvature when sen- 
sible, an approximate zeuith distance was found with sufficient accuracy for 
the calculation of refraction, and the correction for refraction was next applied. 
The apparent N.P.D. of the object was thence found by subtracting this circle- 
reading from an adopted circle-reading of the Polar point found from as many 
of the Nautical Almanac stars as had been observed on the same night, and 
were suitably situated for the purpose. No corrections in N.P.D. were applied 
to these Nautical Almanac stars. Observations by reflection were not syste- 
matically attempted. 

The corrections to be applied to the apparent N.P.D. of stars to reduce them 
to their mean position at the beginning of each year, were computed in each 
case in a manner similar to that before described for B.A. 



OF THE EQUATOREAL OBSERVATIONS. 



The observations taken with the Fraunhofer Equatoreal were all microme- 
trical, the circles being loo small for any use beyond that of setting by. 

The state of adjustment of the Polar axis was examined from time to timCj 
and was never recorded to deviate £rom the pole so much as 10'; it was com- 
monly from 2' to 5' in error. The circles being so small, and the mounting 
so weak, I always had recourse to the method of observing the increments of 
N.P.D. of the same star at three hour-angles separated widely in time^ 
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leaving the telescope clamped the meaawhUe in N.P.D. This adjustment was 
commonly examined on some night when, the weather was too unfavourable 
for other work. If B be the star's hour-angle^ positive when to the West, a? 
and y the South and West errors of the instrumental pole, a correction x, cos. B 
+ y. sin. B is required to be added to the observed N.P.D. When the same 
star has been observed at three hour-angles, and the increments due to re- 
fraction have been deducted, the increments of observed N.P.D. at the second 
and third hour -angle over the first and second respectively afford two equations 
of condition from which the errors x and y may plainly be found. This me- 
thod is one which I always found very simple and convenient in practice. 

The value of one revolution of the screw of the wire-micrometer was exa* 
mined by me on many occasions. Results obtained by taking transits of Po- 
laris or y Draconis over the two micrometer-wires set a determinate distance, 
such as 20 revolutions, apart, and turned into the direction of a meridian, gave 
no satis£Eu;tion : they always appeared to be vitiated in the same direction, 
giving too large a value, by the telescope's shifting when the eye-glass was 
moved from being opposite the first wire to the position it was necessary to 
place it in for the second wire. Deceived by this circumstance, I was for some 
time led to use too large a value, 1 revolution s= 20",06, till the observations 
themselves pointed out this error ; when, from the measures giving the large 
value having been taken in the winter, I was led to conclude that temperature 
sensibly affected the value, and, by a comparison of all the results then accu- 
mulated, adopted the expression 

] revolution = 20",000 — 0",0020 (r — 45** F,) 
This value, however, had also to give way before further examination, and 
having finally concluded that the value of 1 revolution rarely exceeded the 
limits 20'',00 and 20",01, I have in this re-publication of the observations re- 
placed all results depending on assumed values different from these by others 
deduced from the assumed constant value 20",00. The way in which this 
value was found was the following, and it always led to very consistent and 
apparently correct results. From my working maps, I would pick out two 
known stars lying nearly north and south of each other at a distance of from 
1°. 30' to 2''. 0' apart, having a sufficient number of intermediate stars which 
I could use as stepping-stones from one to the other, without separating the 
wires of the micrometer by too great a number of revolutions at once. In 
this way the stars Weisse II, 27, and 104, with four intermediate stars, gave 
20",005 on the 16th of October, 1851, the number of revolutions measured 
through being 219,46, and the effect of refraction being properly corrected 
for. Other examples might be given. 
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The screw of the bar-micrometer was compared with that of the wire micro- 
meter by measuring with each in soccession the same terrestrial object : there 
appeared to be no perceptible difference between them^ and in the few cases 
in which this micrometer was used the value of 1 revolution of its screw has 
also been taken as 20", 00. 

The diameter of the ring-micrometer was deduced by observing diametral 
immersions and emersions of small stars : the assumed value of the radius 444*" 
is probably within half a second of the truth. It was very rarely used. 

The wires of the wire-micrometer have been stated to be carried by antago- 
nistic screws. The equality of the threads of these was inferred from the fact 
of the coincidence reading of the wires remaining the same at all parts of the 
field. The difference of N.P.D. of two obgects was found by adding together 
the two screw-readings, and subtracting the sum of the readings for coinci- 
dence, the number of whole revolutions being taken from an index-plate. 

It was my practice to examine the setting of the wire-frame for every object 
observed by releasing the clamp of the position-circle, and ascertaining, by 
trial, the reading at which a star, near the object to be observed, ran along 
the central wire of the five fixed wires, and then to turn the frame round and 
fix it at 90"" from this reading. 

The difference both in E.A. and N.P.D. was generally observed at the same 
passage through the field, the object being bisected as nearly as possible to 
the central wire; but there were cases, where the difference of R.A. was very 
small, in which the observations were made separately. 

The results were corrected for refraction by the formulae given by Bessel on 
page 168 of the first volume of his Astron. Untersuchungen ; a slight modifi- 
cation being, however, introduced (in which I followed Professor Challis) in 
the way in which the factors dependent on the barometer and thermometer 
were included. 

The correction for parallax was computed by the formulae 

par. in R.A. = P-t^- p- sin. Z Q. cosec. N.P.D. 

pax. in N.P.D. = P. p. cos. Z Q. sin. (N.P.D. — P Q). 
in which P is the equat. hor. parallax in seconds of arc, p the distance of the 
place of observation from the earth^s centre expressed as a fraction of its equa- 
toreal radius, and in which Z Q and P Q are two tabulated auxiliary angles, 
Z Q being a perpendicular let fall on the side P S of the triangle P Z S con- 
necting the Pole, the Zenith^ and the Object. 
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OF THE PRINTED RESULTS, 



It was not thought necessary to print the separate results for the stars whose 
mean places are given in the first section. 

In cases where a star is quoted as W. 1. 420^ for instance^ it is to be read 
Weisse^s Catalogue^ hour 1, number 420. The reference numbers of the stars 
of Lalande's Catalogue are taken from Mr. Bailey's edition^ published by the 
British Association. 

The reductions of the occultations of fixed stars were performed in printed 
forms^ which were very kindly supplied by Professor Challis, with the con- 
stants adapted to Durham, at a time when he was having a supply of new 
forms printed for the Cambridge Observatory. The calculations were in each 
case very carefully checked stage by stage, and may be accepted with confi- 
dence. 

In the section '' Concluded Catalogue of Comparison Stars/' I have been 
compelled to omit the catalogue names of the stars from want of space on the 
page, as it was necessary to give the precessions employed. These have been 
computed from Bessel's constants, as given in the Preface to the British Asso- 
ciation Catalogue. 

The concluding section of Equatoreal Observations is, of course, that to 
which I would chiefly direct attention, in the hope that the results which are 
there given in as correct a form as my means permitted, may be found of value 
to the computer in discussing the orbits of the bodies to which they relate. It 
has not been possible to send them to press earlier from the circumstance of 
the last observations of stars from Edinburgh not having come in before Nov 
28, 1854, 



The original observations of all kinds were entered in small memorandum 
books of metallic paper, on which marks made by a hard pencil are not easily 
effaced. These are preserved at Durham. Reductions were in all cases checked. 

During the last eight or nine months of my residence at Durham, I had the 
assistance of Mr. G. H. Simmonds, to whom I entrusted the Meteorological 
observations and reductions and some of the simpler Astronomical reductions 
as he became equal to them. His expenses were shared between the Obser- 
vatory fund and myself. 

R. C. CABRINGTON. 
HedhiU Obaervatoryt Jan. 3, 1855. 
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MZAN 7LACE8 OP BTAE 8. P IRSTPAET. 1 


Rcfwran 


No. in 


ObLln 


MMnR.A, 


Ota. in 


MeanN.P.D. 


KOTBS. 


No. 


B.A.C. 


KA. 


1850. 


N.P.D. 


1850. 










A. m. $. 




• / // 




1 


95 


1 


0.18.56,07 


1 


90. 52, 50, 




2 


482 


2 


1.28.21,57 


1 


32. 47. 20, 9 




3 


547 


6 


1. 39. 58, 30 


6 


42. 51. 10, 6 




4 


565 




1.44. 3,40 





101. 5 




5 


845 




2.36.50,42 





80.31 




6 


986 




8. 3. 3,58 


1 


70. 50. 38, 3 




7 


1099 




3. 25. 51, 18 


1 


42. 18. 42, 2 




8 


1174 




8.40. 3,04 





79.19 




9 


1176 




8. 40. 15, 24 


1 


66. 24. 33, 1 




10 


1241 




8. 52. 22, 52 





77.56 


("Argel : Z. 166. 27. 
\n.p. of two. 


11 






8. 54. 38, 87 


8 


28. 4.43,4 


12 


1257 




8. 55. 50, 17 





68.20 




13 


1286 




4. .3.42,53 





28.32 




14 


1328 




4. 11. 15, 71 


2 


74. 44. 20, 




15 


1369 




4. 17. 48, 28 





74.44 




16 






4.19. 3,48 




74.4.5. 5,0 


Lalande 8362. 


17 


1381 




4.20. 6,20 




74.28. 1,0 




18 


1390 




4.21.35,69 




74. 41. 38, 5 




19 


1392 




4.22. 5,65 




74.38 




20 


1501 




4. 44. 28, 08 




34. 25. 25, 1 




21 


1516 




4. 46. 38, 64 




80. 5.31,7 




22 


1518 




4.47. 7,76 




65.39. 9,2 




23 


1551 




4.54. 8,03 




68. 37. 44, 8 




24 


1567 




4.58. 2,87 




36. 29. 31, 9 




25 


1656 




5. 13. 33, 73 




81. 43. 25, 9 




26 


1723 




5. 22. 68, 20 




57. 55. 28, 2 




27 


1727 




5. 23. 29, 25 




57. 49. 28, 5 




28 


1752 




5. 27. 42, 95 




96. 6.24,9 




29 


1767 




5.28.41,04 




68. 57. 15, 7 




30 


1784 




5.31 


— 


35. 12. 56, 8 




31 


1824 




5.38.26,04 




50. 31. 30, 


. 


32 


1826 




5. 38. 38, 14 




80. 32. 16, 4 




33 


1864 




5.44. 7,61 




97. 33. 45, 3 




34 


1888 




5. 47. 25, 60 




35. 28. 31, 4 




35 


1921 




5.52. 2,96 




46. 37. 47, 9 




36 


1936 




5. 54. 47, 16 




100. 36. 15, 3 




37 


1950 




5. 57. 39. 17 




29. 31. 48, 2 




38 


1971 




6. 0.37,65 




66.52. 3,6 




39 


1981 




6. 2.20,33 




65,33. 6,5 




40 


1994 




6. 4.33,97 




98. 31. 12, 7 




41 


2002 




6. 5.49.33 




67.27 




42 


2022 




6. 8.50,59 




80. 0,27,5 




43 






6. 16. 1, 05 




76, 5t. 42, 5 




44 






6, 18.11,67 




76.49 




45 


2101 




6. 21. 18, 19 




67. 21. 38, 5 




46 


2163 




6.29. 2,81 




73. 28. 37, 6 




47 


2184 




6. 32. 42, 70 




73.28. 3,0 




48 


2291 




6. 52. 27, 24 




115. 12. 48, 6 


N.P.D. doubtful. 


49 


2292 




6. 52. 40. 89 




79. 10. 8, 5 




50 


2305 




6. 55. 12, 60 




69. 12. 52, 5 
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BtfmaM 


No. in 


Obi.lB 


HMI1R.A. 


Ota. la 


MMn N.F.O. 


WWUlM 


No. 


RA.O. 


B.A. 


1890. 


N.PJ). 

2 


1890. 


nuAfip. 


51 


2329 


2 


6.58L87,'*60 


74. 14. 23, 3 




52 


2379 


1 


7. 7. 7,27 


1 


40. 16. 29, 4 




53 




3 


7.17. 9,04 


8 


43. 10. 52, 1 




54 


2463 




7. 19. 20, 60 




62. 8.54,7 




55 






7. 23. 14, 60 




43. 31. 54, 1 




56 


2488 




7. 25. 37, 36 




43. 29. 43, 




57 






7. 29. 41, 75 




104. 9. 9,2 


n.p. of two. 


58 


2551 




7. 35. 23, 02 




65. 14. 50, 7 




59 


2586 




7. 40. 39, 00 




61. 25. 50, 1 




60 






7. 43. 15, 60 


*** 


50. 8. 9,4 




61 


2617 




7. 44. 18, 59 




62.51. 8,1 




62 






7. 53. 33, 20 




52. 26. 58, 1 




63 


2707 




7. 57. 48, 95 




21. 5.33,8 




64 


2715 




7.59. 4,13 




47. 8. 8,8 




65 


2748 




8. 8.58,29 




75. 33. 10, 3 




66 


2761 




8. 6. 0,36 




76.30. 4,3 




67 


2824 




8. 17. 57, 83 




20.11. 3,0 




68 






8. 23. 45, 17 




79. 40. 57, 9 




69 


2867 




8. 24. 29, 78 




79 25. 46, 4 




70 


2882 




8. 26. 54, 75 




29. 32. 31, 2 




71 


3004 




8. 43. 44, 70 




23. 54. 31, 1 




72 


3022 




8.46. 8,43 




75. 11. 30, 6 




73 


3041 




8. 48. 17, 72 




71. 56. 49, 6 




74 


3083 




8. 54. 43, 48 




38. 34. 57, 1 




75 


3086 


11 


8.55. 1,34 


11 


30. 3.44,0 




76 


3133 




9. 4.22,66 




85. 31. 15, 7 




77 


3170 




9. 10. 28, 43 




63. 7. 7,9 




78 


3172 




9. 10. 40, 09 




32. 40. 10, 6 




79 


3182 




9. 12. 16, 67 




39. 49. 16, 3 




80 






9. 25. 39, 25 




97. 50. 32, 8 


Lalande 18794. 


81 


3286 




9. 29. 17, 36 




82. 29. 39, 9 




82 


3310 




9.33. 0,93 




100. 5.29,9 




83 


3325 




9.36. 2,98 




26. 3.29,9 




84 


8336 




9. 38. 15, 02 




82.36. 7,3 




85 


3375 




9. 44. 39, 50 


4 


54. 18. 48, 




86 


3380 




9. 45. 50, 20 




83. 20. 15, 




87 


3397 




9. 48. 27, 70 




43. 52. 28, 6 




88 


3402 




9. 49. 29, 89 




32. 28. 28, 5 




89 


3415 




9. 52. 16, 88 




81. 14. 20, 7 




90 


3418 




9.53. 3,65 




80. 20. 44., 5 


N.P.D. doubtful. 


91 


3420 




9. 53. 21, 26 




57. 44. 49, 




92 


3427 




9. 55. 13, 33 




56. 37. 51, 




93 


3430 




9. 55. 20, 19 




81. 2.60,4 




94 


3431 




9. 55. 30, 82 




56. 49. 25, 8 




95 


3438 




9. 56. 57, 27 




84. 16. 13, 4 




96 


3486 


2 


10. 6.16,73 


2 


96. 38. 37, 2 




97 


3528 





10. 12, 3 


2 


6. 40. 58, 8 




98 


3529 


2 


10. 12. 41, 13 


2 


82.49. 0,6 




99 


3553 


2 


10. 15. 56, 75 


2 


92.53. 9,8 




100 


3570 


1 


10. 18. 57, 50 


1 


90. 13. 36, 6 
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No. in 


Obs.fai 


HnnB.A. 


Oba. in 


Hmb N.PJ>. 


Iff AT 17a 


No. 


B.A.C. 


H.A. 


1890. 


N.P.D. 


1890. 


nuii&B. 








A M, (. 
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101 


3582 


1 


10.21. 7,80 


1 


92. 58. 37, 5 




102 


3592 


1 


10.22. 0,29 


1 


87. 44. 15, 5 




103 


3608 


3 


10. 24. 30, 82 


3 


84. 35. 10, 3 




104 


3627 


2 


.10. 27. 49, 68 


2 


112. 24. 13, 5 




105 


3634 


1 


10. 29. 43, 04 


1 


71. 56. 36, 8 




106 


3637 


1 


10.30. 8,89 


1 


102. 36. 20, 6 




107 


3645 


1 


10.31. 3,54 


1 


20. 46. 34, 4 




108 


3652 


1 


10. 32. 14, 60 


1 


20. 8.28,3 




109 


3684 


4 


10. 37. 25, 69 


4 


86. 43. 27, 8 




110 


3726 


3 


10. 44. 31, 25 


3 


88. 10. 47, 4 




111 


3732 


3 


10.46. 5,50 


3 


91.20. 0,2 




112 


3780 


5 


10. 55. 53, 26 


6 


81. 36. 36, 3 




113 


3788 




10. 57. 16, 69 





81.51 




114 


3821 




11. 2.32,10 


7 


20. 54. 55, 1 




115 


3862 




11. 13. 23, 79 





83. 9 




116 


3869 




11. 14. 37, 56 


2 


71. 44. 28, 1 




117 


3900 




11. 20. 13, 57 


1 


86.19. 6,2 




118 


3925 




11. 25. 10, 20 


1 


97. 0. 1,6 




119 


4005 




11. 43. 13, 25 


2 


76. 53. 16, 9 




120 


4018 




11.46. 2,17 


1 


48. 15. 13, 2 




121 


4052 




11. 53. 11, 13 


1 


82. 32. 56, 2 




122 


4072 




11. 57. 34. 04 


2 


80.26. 1,2 




123 






12. 2.87,89 





11. 50. + 




124 


4101 




12. 3.20,76 


1 


112. 45. 56, 2 




125 


4111 




12. 4.41,00 


2 


11. 43. 30, 7 




126 


4145 




12. 12. 14, 12 


2 


89. 49. 58, 




127 


4153 




12. 12. 47, 11 


1 


62. 32. 34, 1 




128 


4199 




12.20. 7,98 


1 


63. 15. 25, 5 




129 


4205 




12.21. 8,20 


2 


62. 56. 30, 8 




130 


4207 




12. 21. 24, 90 


1 


63. 15. 24, 6 




131 


4268 




12.34. 3,72 


1 


90. 37. 28, 1 




132 


4277 




12. 35. 56, 08 


1 


90.45. 6,9 




133 


4305 




12.42. 6,66 


1 


28. 51. 39, 7 




134 


4340 




12.48. 3,05 


1 


85. 47. 11, 6 




135 


4346 




12.49. 0,32 


1 


50. 52. 14, 2 




136 






13. 0.23,20 


3 


85. 56. 27, 


Lalande 24388. 


137 


4401 




13. 2.11,33 


1 


94. 44. 13. 5 




138 






13. 4.45,15 


4 


86. 32. 52, 7 


Lalande 24513. 


139 


4568 




13.35. 2,58 


1 


34. 33. 27, 6 




140 


4575 




13. 36. 39, 90 


1 


66. 32. 30, 2 




141 


4610 




13. 41. 52, 52 


1 


58. 3.47,3 




142 


4678 




13. 55. 54, 25 


1 


57. 36. 54, 7 




143 


4682 




13.57. 4,10 


1 


105. 36. 53, 9 


B.A. bad. 


144 


7759 




22. 7. 4,44 


1 


29. 58. 49, 6 




145 


7773 




22. 8.64,89 





98.32 




146 


8085 




23. 6.33,11 


1 


96. 51. 23, 2 




147 


8116 




23.11. 9, .35 





100.26 




148 






23. 23. 18, 72 


1 


81. 20. 32, 6 




149 






23. 24. 35, 15 


1 


83. 44. 25, 3 




150 


8328 




23. 50. 59, 55 





94.23 
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Rtfnme* 

No. 



151 
152 
153 
154 
165 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 



KAme. 



W. 1. 420. 

431. 

508. 

511. 

562. 

620. 

675. 

686. 

752. 

Anon. 9th Mag. 
B.A.C. 574. 
W. 1. 847. 
Anon. 9th Mag. 
W. 1. 962. 

W. 2. 72. 
B.A.C. 687. 
W. 2. 158. 

213. 

Anon. 8th Mag 
W. 2. 312. 
B.A.C. 760. 
W. 2. 347. 

417. 

B.A.C. 789. 

793. 



Lalande 18184. 
18259. 



Anon. 6th Mag. 



B.A.C. 3327. 
Lalande 19329. 

19522. 

B.A.C. 3423. 
Lalande 19677. 

B.A.C. 3460. 
Lalande 19900. 
y' Leonis. 
W. 15. 1118. 



DIM. in 
R.A. 



1 
2 
1 
3 
1 

3 
2 
2 
2 
1 
1 
3 
1 
3 
1 
4 
3 
3 
3 
3 
1 
2 
3 
1 
3 
1 
1 
3 
3 
1 
4 
3 
1 
3 
2 
2 
5 
4 
1 
3 
4 
2 
1 
4 
1 



R.A. 

1891. 



\. m 

1.24, 
1.25, 
1.29, 
1.30, 
1.32, 



34. 
36. 
37. 
,42. 
43. 
45. 

1.47. 

1.47. 

1.53. 

2. 5. 

2. 5, 

2.10. 

2.13. 

2.18, 

2.19. 

2.20. 

2.21. 

2.25. 

2.27. 

2.27. 

8.54. 

9. 4. 

9. 5. 

9. 8. 

9.15. 

9.16. 

9.21. 

9.25. 

9.29. 

9.29. 

9.36. 

9.44. 

9.51. 

9.54. 

9.56. 
10. 0. 
10. 0. 
10. 6. 
10. 11. 
15. 58. 



32,48 

3,08 
34,54 
38,82 

1,60 
11,72 
38,92 
23,65 

6,18 
10,06 
50,66 

4,52 
30,82 
55,35 
29,71 
42,48 
48,40 
39,30 
25,45 
13,64 
14,62 

5,13 

5,00 
11,05 
55,05 

1,21 
53,57 
46,60 

5,83 
43,66 
36.45 
30,35 
28,22 

2,60 
24,70 
47,17 
27,84 

9,92 
30,00 
55,60 

3,24 
57,40 
58,83 
45,05 
45,20 



OlM.111 

N.P.D. 






























1 
1 

3 
3 

1 

4 
3 

3 

2 
2 
5 
4 
1 
2 
2 
2 
1 
4 




Matn N.P.D. 
1851. 



87. 5 

87. 44 

88. 10 

88. 10 

87. 18 

88. 3 

88. 8 

88. 15 

87. 43 

87.40. ± 
87. 33. .... 

87. 20 

87. 15. ± 

87. 2 

85. 57 

85. 41 

82. 31 

82. 56 . 

84. 23 

84. 27 

82. 13 

82. 17 

82. 46 

83. 11 

83. 50 

64. 57. 50, 5 

65. 5.48,2 
64. 22. 27, 9 

64. 44. 40, 4 

65. 47. 4, 8 
64. 37. 39, 6 
64. 40. 15, 8 

66. 0. ± 

64. 56. 11, 9 

65. 15. 59, 4 

65. 50. 32, 8 

66. 40. 56, 1 

67. 58. 10, 
67.20. 1,9 

69. 21. 50, 7 

70. 30. 30, 5 
70. 44. 21, 4 
70. 8. 16, 8 
69. 24. 25, 4 

103. 44 



OBSERVATORY, DURHAM. 



APPARENT R.A. AND N.P.D. OF PLANETS, 

OBSERVED WITH THE DURHAM TRANSIT CIRCLE, 

AND COMPARED WITH THBIR COMPUTED POSITIONS, 
AS GIVEN IN THE NAUTICAL ALMANAC. 



OBSERVATORY, DURHAM. 







AP7ABXNT FtACES 


09 PLANETfi 


\. 










Mars and /3 Tauii. 






1848. 


tniw. 


a.A. 


Bze. 


Limb. 


N.P.D. 


Ptt.»ppUtd. 


Bxe. 


Nov. 


23 


7 


». m. $. 

6. 19. 47, 51 


—£68 


Cen. 


64. 35. 54, 


6,81 


—21,4 


Nov. 


80 


'7 


e! 11. 45, 06 


—1,67 


• ■ 


. . . . 


. • 


• • 


Dec. 


8 


7 


e!' 7. 81, 88 


—1,93 


. . 


. • . • 


• a 


. • 


Dec. 


4 


7 
6 


5. 16. 49, 83 

6. 6. 1,98 


—1,82 


8 


61. 31. 38, 3 
63. 59. 59, 


6,97 


—18,7 


Dec. 


19 


• • 

7 


5'.'40.*36, 72 


—1,84 


N 


63'. 30. 54, 9 




—18,3 


Dec. 


22 


7 
7 


5. 16. 49, 35 
5. 85. 29, 66 


—1,80 


8 


61. 37. 37, 2 
63.29. 7,5 


6,86 


—16,4 


1850. 

Jan. 7 


7 
8 


5. 13. 43, 51 
5. 16. 49, 53 


—1,57 


N 


68. 86. 52, 8 
61. 81._36, 1 


6,24 


—14,0 


Jan. 


8 


5 

7 


5. 12. 47, 66 
5. 16. 49, 55 


-1,57 


8 


68. 37. 57, 8 
61. 31. 35, 1 


6,20 


—16,9 


Jan. . 


17 


7 
6 


5. 7. 7,00 
5. 16. 49, 58 


—1,87 


. * 


• . • . 


• . 


. • 


Jan. 


28 


7 
7 


5. 6. 2,59 
5. 16. 49, 52 


—1,37 


• • 


. . • . 


. • 


•• 


Jan. 


24 


7 . 


5. 6. 4,00 


—1,38 


8 


63. 58. 10, 9 


6,36 


—14,8 


Jan. 


26 


'7 
7 


5. 6.16,82 
5. 16. 49, 48 


—1,43 


8 


63. 54. 27, 4 
61. 81. 82, 2 


5,80 


—14,4 


Jan. 


28 


7 
6 


5. 6. 42, 42 
6. 16. 49, 89 


-1,81 


8 


68. 55. 84, 8 
61. 81. 35, 8 


5,20 


—15,7 


Jan. 


29 


7 

7 


5. 6.59,97 
5. 16. 49, 45 


—1,29 


N 


63.56. 1,8 
61. 81. 85, 9 


6,20 


—18,8 


Feb. 


7 


7 
7 


5. 10. 49, 88 
5. 16. 49, 86 


—1,16 


N 


68. 58. 88, 1 
61. 81. 84, 7 


4,70 


—11,8 


Feb. 


9 


7 


6. 13. 24, 35 

. . . . 


—1,13 


N 


63. 58. 44, 4 




-11,1 


Dee. 


19.-Jai 


itMnngidf 


ram.doiid. Ju. 7.— Smb thraq 


thdond. 


Jan. 17«— Foggjr; wuaSL 


JM.S3.— m- 


drfMd. 







0B3PBVATQBY, DURHAM. 








■ Al 


>PAIIEMT PLACES OP PLANETS 


r ^*" 


"~"" \ 






Mars and $ Tauri. 




i 


1860. 


Wlrti. 


B.A. ' ' 


Eze. 


Unb. 


N.PJ). 


Far.applM. 


E». ' 


Veb. 13 




* * • • 






. . . . 




♦. 






h, m. ; 


: 




o t ft 




If 


— , 


7 


6.17. 2,84 


—0,82 


8 


63. 58. 56, 4 




—15, 1, 


Feb. 16 


7 


5. 16. 49, 18 






a • . . 


m 




— 


7 


5.20.11,61 


—1,03 


8 


63. 58. 53, 2 


4,3 


—15, 3, 


Feb. 18 


7 


5. 16. 49, 20 






61. 31. 85, 2 




' 


— 


7 


5.22.28,07 


—0,90 


8 


63. 58. 47, 1 


4,2 


—13, 5 


Feb. 20 


7 


5. 16. 48, 99 






61. 31. 35, 4 






— 


7 


5. 24. 52, 74 


—0,77 


N 


63. 58. 39, 7 


4,1 


—10, 2 


Feb. 22 


7 


5. 16. 49, 21 






61. 31. 34, 3 






— 


7 


5. 27. 25, 59 


—1,03 


8 


63. 58. 41, 7 


4,0 


—14, 6 


Feb. 25 


7 


5. 16. 49, 09 






61. 31. 34, 3 






— . 


7 


5. 31. 28, 14 


—0,93 


8 


63. 58. 43, 5 


3,9 


—13, 1 


March 8 




.. 






> • • • 






— - 


7 


5. 48. 21, 70 


—0,88 


8 


64. 1.13,3 


3,5 


(-5,6) 


V*b. isand 


kudi8.-I 


'ogS7 ; amaU. Feb. 18.— ITaqr : mnoh mot 


ion. No eorreetion for del 


raetofUliualiu 


UonhM 






bMn .ppU«d. 












Japiter. 








1890. 


WilM. 


R.A. 


Ezo. 


Umb. 


N.P.D. 


E». 




Feb. 9 


7 


IL 30. 33^67 


6)89 


8 


o / // 

85. 14. 58, 2 


// 

— 6,7 




11 


6 


29. 49, 81 


0,51 


W 


85. 9.48,7 


2,6 




21 


7 


25. 46, 56 


0,93 


8 


84. 41. 57, 6 


4,5 




32 


7 


25. 20, 01 


0,75 


N 


84.38.57,7 


2,5 




March 7 


7 


19. 17, 41 


0,88 


8 


83.59. 2,7 


3,4 




25 


7 


10. 53, 92 


1,19 


N 


83. 5.59,3 


4,8 




26 


7 


10. 27, 69 


0,94 


8 


83. 8.27,6 


(12,6) 


Foggy. 


27 


7 


10. 2,02 


0,91 


N 


83. 0.45,8 


7,8 




28 


7 


9. 36, 81 


1,00 


8 


82. 58. 11, 5 


7,8 




29 


7 


9. 11, 88 


1,00 


N 


55. 38, 


5,9 




April 5 


7 


6. 28, 81 


0,97 


N 


89. 17, 4 


2,2 


Ill seen. 


6 


7 


6. 7,28 


0,92 


S 


37. 14, 6 


5,9 


Ill seen. 


12 


. 7 


4. 9,18 


0,82 


s 


25. 48, 1 


3,7 




18 


6 


2. 31, 63 


0,80 


N 


16. 42, 7 


4,1 




22 


7 


1. 39, 02 


0,92 


N 


12. 1,5 


5,6 




23 


7 


1. 27, 39 


0,88 


8 


11. 2,3 


6,7 




May 2 


7 


11. 0.12,76 


1,04 


N 


5. 6,7 


8,2 




6 


7 


10. 59. 56, 72 


0,89 


8 


4.24,9 


7,1 


Small. 


12 


7 


10. 59. 53, 28 


—0,93 


8 


82. 5.20,4 


-3,6 





OBSERVATORY, DURHAM. 



APPARENT PLACES 


OFFLANETS. 1 


Saturn. 1 


1849. 


WllM. 


B.A. 


Bze. 


Limb. 


N.PJ). 


Exc 




Nov. 13 


7 


A. m, t. 

0. 9. 49, 34 


-1.47 




o / // 


// 




14 


7 


9. 41, 45 


1,59 




• • • • 


, ^ 




15 


7 


9. 33, 52 


1,82 


• • 


. • 


, , 




16 


5 


9. 26, 34 


1,44 


, , 


• • • • 


, , 




28 


7 


8. 27, 49 


1.17 


Cen. 


91. 49. 53, 4 


—0,5 




30 


7 


8. 23, 15 


1,23 


, , 


• • • • 


• » 




Dec. 3 


7 


8. 19, 50 


1,24 


. . 


• • • • 


• • 




6 


7 


8. 19, 54 


1,40 


N 


91. 48. 43, 4 


—0,9 


HI seen. 


16 


5 


8. 44, 89 


1,30 


• • 


• • • • 


• • 


rN.p.D. 

\toogrt. 


17 
19 


7 

7 


8. 49, 56 

9. 0,32 


1,25 
1,37 


S 


91. 42. 35, 6 


-2,9 


20 


7 


0.9. 6,17 


—1,31 


• • 


• • • • 






Uranus. 1 


1S48. 


Wins. 


R.A. 






N.P.D. 


Exc. 








h. at. t. 


«. 




• t n 


// 




Nov. 14 


7 


1. 26. 44, 39 


+10, 12 




• • • • 


, , 




23 


7 


25. 40, 20 


9,85 




81. 38. 44, 8 


—51,8 




28 


6 


25. 8,67 


10,13 




41. 45, 1 


55,9 




30 


7 


24. 57, 23 


10,10 




• • • • 


• • 




Dec. 17 


7 


23.46,00 


10,02 




49. 12, 6 


51,1 




19 


7 


23. 41, 12 


9,87 




49. 37, 8 


50,8 




I8M. 
















Jan. 5 


7 


23. 29, 15 


9,81 




• • • • 


, , 




7 


7 


1. 23. 31, 58 


+ 9,65 




81. 49. 54, 2 


—53,1 




Neptune. 1 


1M0. 


WllM. 


B.A. 


Exe. 




N.P.D. 


Exc. 








h. m. I. 


(. 




« / // 


II 




Nov. 18 


5 


22.17. 9,93 


—0,10 




• . • • 


• • 




14 


5 


10,08 


—0,16 




• . • • 


, , 




15 


7 


10,09 


+0,04 




• • . • 


• • 




Dec. 8 


7 


36,17 


+0,14 




• • • • 


• . 




6 


5 


17. 44, 49 


+0,24 




101. 22. 28, 


-0,7 




17 


6 


22. 18. 24, 75 


+0,39 




101. 18. 24, 5 


+6,8 




Note. — ^For Man, Jupiter, Saturn, and Una 


Lus, the parallax applied, and the 


computed positions have been taken i 


rom the Nautical Almanac. 


For Neptune they have been taken from t 


he Ephemeiis of Sears C. Walker. 



OBSERVATORY, DURHAM. 



APPARENT R. A. 

OF THE MOON AND MOON-CULMINATING STARS, 

OBSERVED WITH THE DURHAM TRANSIT CIRCLE. 

AND COMPARED WITH COBBESPONDINa OBSEBVATIONS, 
TAKXN AT THB BOTAL 0B8XRTAT0BT, AT GBBBNWICH. 



LONGITUDE OF DURHAM OBSERVATORY. THENCE DEDUCED. 



OBSEEVATOEY, DUEHAM. 



HOON AND MOO N-C UI.KINATOKS. 1 


I8«B. 


Name. 


DWhamTnuiitt. 


OiMDwidi. 


Dm 


Corr. 






t. wt. t. 


t. 


«. 


#. 




20 Pisdom 


23. 40. 


13,60 


, , 






27 Pisdnm 


23. 50 


59,36 


• ■ 




Oct. 28 


Moon. I. L. 


23. 58. 20, 48 


6,82 




• w 




i Piscinm 




• • 


• • 






20Ceti 




• • 


•• 






i> Aqnarii 


23. 6.32,25 


32,38 


+,03 






Vf* Aqnarii 


23. 11. 8, 53 


8,65 


+,12 




Not. 24 


Moon. I. L. 


23.33.50,47 


37,07 




+,08 




27 Piadiun 


23. 50. 59, 01 


59,12 


+,11 






33 Pisdnm 


23. 57. 38, 91 


88,95 


+,04 






B.A.C. 845 


2. 36. 50, 67 


• • 








i Arietis 


3. 3. 3,96 


, , 






Not. 28 


Moon. I. L. 


3. 14. 24, 19 


, , 




• • 




cTanri 


3.40. 3,39 


• • 


, , 






XTanri 


3. 52. 22, 91 


•• 


•• 






a Tanri 


4. 27. 19, 50 


• • 


(+, 11) 






t Tanri 


4.54. 8,47 


, 


(+, 07) 




Not. 30 


Moon. II. L. 


5. 25. 12, 94 


55,46 




+,15 




i; G«minoram 


6. 5.49,56 


49,84 


+,28 






n Gteminorum 




• • 


• ■ 






v Aqnarii 




• • 


• • 






< Capricomi 




• • 


, , 




Dec. 19 


Moon. I. L. 


2i. 34. 52, 29 


• • 




• , 




( Aqnarii 




• . 


• • 






Aqnarii 


22. 9. 53, 44 


• • 


• • 






X Tanri 


8. 52. 22, 76 




(+, 01) 




lato. 


A' Tanri 


3. 55. 50, 53 


, , 


(— , 13) 




Jan. 23 


Moon. I. L. 


4. 15. 2, 62 


47,01 




+,02 




o Tanri 


4. 27. 19, 52 


19,61 


+,09 






< Tanri 


4.54. 8,58 


8,68 


+,10 






a Tanri 












,» Tanri 


4.54. 8,64 


, , 






Jan. 24 


Moon. I. L. 


5. 17. 50, 27 


• ■ 




• • 




f Tanri 


5. 28. 41, 74 


, , 


• • 






/I Greminonun 


6. 13, 5.3, 96 


•• 


'• 






f Geminomm 


6. 55. 13, 49 


■ • 


(-,04) 






d Geminomm 


7. 11. 10, 88 


, , 


• • 




Jan. 26 


Moon. I. L. 


7. 30. 25, 95 


8,46 




-,02 




/9 Geminomm 


7.36. 8,78 


8,72 


—,06 






<p Gteminoram 


7. 44. 19, 55 


• ■ 


(+, 01) 





OBSERVATORY, DURHAM. 



MOON AND MOO N-C ULMINATOBS. 1 


1850. 


Name. 


Dariuun Trandt. 


GrMnwUh. 


nut 


Ck>xr. 






h, m. t. 


#. 


9, 


#. 




( Leonis 






. . 






o Leonis 




, , 


, , 




Jan. 28 


Moon. II. L. 


" 9. 42. 42, 08 


• • 




« . 




IT Leonis 


9. 52. 17, 65 




.. 






a Leonis 


10. 0.23,46 


•• 


•• 






€ Tanri 












a Tauri 


* 4. 27. i9, 02 


, , 


, , 




Feb. 20 


Moon. I. L. 


4. 52. 37, 88 


, , 




« . 




/3 Tauri 


5. 16. 48, 99 


, , 


, , 






f Tauri 





• • 


•• 






fi Geminorum 


6. 13. 53, 72 


53,70 


—,02 






y Geminorum 


6.29. 3,40 


3,33 


—,07 




Feb. 22 


Moon. I. L. 


6. 58. 54, 29 


37,29 




-,03 




d Geminorum 


7. 11. 10, 52 


10,38 


-,14 






K Geminorum 


7. 35. 23, 87 


23,99 


+,12 






TT Leonis 


9. 52. 17, 92 


17,98 


+.06 






a Leonis 


10. 0.23,66 


23,74 


+,08 




Mar. 25 


Moon. I. L. 


10. 4^. 42, 67 


27,50 




-,02 




a Leonis 


11.13. .. 


25,21 


. . 






T Leonis 


11. 20. 14, 77 


14.58 


— 19 






0- Leonis 


11. 13. 24, 96 




(+, 23) 






r Leonis 




. . 






Mar. 26 


Moon. I. L. 


ii. 37. 12, 60 


58,02 




+,01 




IT Virginis 


11. 53. 12, 35 




(+,02) 






V Virginis 


12. 12. 15, 32 


. . 


(- 11) 






tr Virginis 




. • 


.. 






1? Virginis 


12. ik 15, 48 


15,26 


—,22 




Mar. 27 


Moon. ILL. 


12. 34. 10, 05 


56,00 




-,12 




B Virginis * 


13. 2. 12, 69 




(- 13) 






a Virginis 


13. 17. 19, 18 


•• 


(-, 02) 






B Virginis 


13. 2.12,60 


12,56 


—,04 






a Virginis 


13. 17. 19, 16 


19,16 


,00 




Mar. 28 


Moon. II. L. 


13. 27. 38, 63 


24,71 




-,02 




K Virginis 












X Virginis 




. . 








/3 Geminorum 


7.86. 7,73 


, , 


.. 






Geminonim 






. . 




Apr. 19 


Moon. I. L. 


8. 22. 88, 19 






• . 




d Cancri 






. . 






a Cancri 













OBSERVATORY, DURHAM. 






MOON AND MOO N-€ ULMtNATOBS. 1 


I8B0. 


Name. 


Darham Tranilt. 


Oreenwieh. 


DHL 


Corr. 






h. m. #. 


t. 


«. 


t. 




a Leonis 




• • 


. . 






X Leonis 


io. 57. 17, 64 


17,64 


,00 




April 22 


Moon. I. L. 


11. 16. 12, 90 


58,65 




,00 




/9 Virginis 


11.42. .. 


53,97 






. 


Virginis 


11. 57. 85, 19 


•• 


(+,01) 






^ Virginis 






.. 






o Virginis 


ii. 57. 85, 20 


. . 


• • 




April 23 


Moon. I. L. 


12. 10. 11, 66 






, ^ 




y Virginis 


4 
.. .. .. .• 


\[ 








^ Virginis 


12.48. 4,38 


• . 


•• 






o^ Librae 


14. 42. 37, 11 


37,01 


— 10 






^ Librae 


14.48. .. 


39,76 


. « 




June 20 


Moon. I. L. 


15. 3.25,28 


11,98 




—,06 




y Librae 


15. 27. 10, 44 




(-,20) 






n Librae 


15. 35. 40, 34 


40,39 


+,05 






fi Opbiuclii 


17. 1. .. 


48,92 


• . 






Ophiuchi 


17. 12. 50, 20 


.. 


(+, 31) 




June 28 


Moon. I. L. 

4 Sagittarii 


17. 39. 12, 82 


58,99 




+,15 




p} Sagittarii 


18. 4. 49, 92 




(-'oi) 






a' Capricorni 












/3 Capricorni 






, , 




June 26 


Moon. II. L. 


20.18. 9,52 










rj Capricorni 


20. 55. 53, 46 




, , 






" Aquarii 


21. 1.26,77 




•• 






e* Sagittarii 


19. 33. 58, 32 










a' Capricorni 










Sept. 16 


Moon. I. L. 
1/ Capricorni 
V Aquarii 


20. 15. 18, 89 




;: 


" 




1? Capricorni 


20. 55. 54, 09 










V Aquarii 


21. 1.27,61 








Sept. 17 


Moon. I. L. 


21. 5.57,00 










a Capricorni 


21. 38. 47, 85 




.. 






fi Capricorni 


21.45. 9,28 




• • 






27 Piscium 












33 Piscium 


23. 57. 41, 99 




(+,08) 




Sept. 21 


Moon. II. L. 


0. 22. 55, 05 


42,28 




+,04 




20Ceti 


0. 45. 23, 23 




(+,00) 






e Piscium 






. . 





OBSERVATOEY, DURHAM. 







H O O N AN 


D M O O N-C U L H 


I N A T O B 8. 




1800 




Num. 


Darbun Truult. 


Greenwich. 


*DIff. * 


Corr. 








*. m. «. 


«. 


t. 


*. 






a*. Capricomi 


20. 9.45,46 


, , 


, , 








i8 Capricomi 


20. 12. 36, 56 




. . 




Oct. 


14 


Moon. I. L. 


20. 46. 34, 82 


21.85 




, , 






V Aquarii 


21. 1. 27, 16 


, ^ 


, , 








« Capricomi 


21. 13. 55, 38 


• . 


-• 


• 






X Aquarii 


22. 44. 49, 53 


49,67 


+,14 








<^ Aquarii 


23. 6.35,49 


35,62 


+,13 




Oct. 


17 


Moon. I. L. 


23. 13. 47, 14 


34,57 




+,04 






27 Piscium 


23.51. 2,27 


2,22 


-,05 








30 Piscinm 


23. 54. 18, 56 


18,61 


+,05 








<ft Aquarii 


23. 6.35,34 


35,40 


+,06 








yjr Aquarii 


23. 11. 11, 52 


11,52 


,00 




Nov. 


14 


Moon. I. L. 


23. 41. 20, 98 


8,61 




+,03 






27 Piscium 


23.51. 2,09 


2,07 


-,02 








33 Piscium 


23. 57. 41, 85 


41,94 


+,09 








20 Ceti 


0. 45. 23, 29 












e Piscium 


1. 0.41,62 




, , 




Nov. 


16 


Moon. I. L. 


1. 19. 35, 63 


.. 










o Piscium 


1. 54. 20, 50 




, , 








{'Ceti 


2. 5. 6,48 












27 Piscium 


23.51. 1,66 












33 Piscinm 


23. 57. 41, 53 


, , 


, , 




Dec. 


12 


Moon. I. L. 
* Piscium 
20 Ceti 


0. 8. 21, 79 


9,44 


, , 


• • 






33 Piscinm 


23. 57. 41, 14 


41,31 


+,17 




1851 




12 Ceti 


0. 22. 25, 10 


25,01 


—,09 




Jan. 


9 


Moon. I. h. 
c Piscium 
e Piscium 

B.A.C.845 
fl- Arietis 


0. 36. 28, 75 
i. 6.41, 18 

2. 36. 53, 37 
2. 40. 58, 93 


16,42 


•• 


+,04 


Jan. 


12 


Moon. I. L. 
e Tauri 
XTauri 

|»Ceti 
p Ceti 


3. 4.28,03 
3.40. 6,38 
3- 52. 25, 86 

2. 20. 13, 83 


•• 






Feb. 


8 


Moon. I. L. 
o Tauri 


2. 43. 17, 56 

3. 16. 47, 74 


4,37 




•• 






/Tauri 


3. 22. 38, 78 


" 


■■ 





OBSERVATORY, DURHAM. 



MOON AND MOO N-C ULMINATOBS. 



Feb. 14 



Feb. 16 



Feb. 17 



Oct. 4 



1852. 

Jan. 28 



Jan. 30 



Name. 



Feb. 



6 Cancri 
d Cancri 
Moon. I. L. 
{ Leonis 
o Leonis 

a Leonis 
P Leonis 
Moon. II. L. 
o- Leonis 
r Leonis 

<T Leonis 
T Leonis 
Moon. II. L. 
17 Virginis 
y Virginis 

P Capricomi 
^ Capricorni 
Moon. I. L. 
y Capricomi 
^ Capricomi 

ft Piscium 
o Piscium 
Moon. I. L. 
f'Ceti 
B.A.C. 845 

5 Arietis 
f Tanri 
Moon. I. L. 
y Tauri 
fi'Tauri 

a Cancri 
X Leonis 
Moon. II. L. 
a Leonis 
y Leonis 



Duifaam Transit. 



8.23. 6,64 
8. 36. 13, 64 

8. 43. 53, 98 

9. 23. 55, 53 
9. 33. 12, 53 



10. 24. 58, 43 

10. 54. 48, 53 

11. 13. 27, 96 
11. 20. 17, 30 



11. 20. 17, 24 

11. 54. 39, 15 

12. 12. 17, 65 
13.34. 7,25 

20. 12. 39, 92 
20. 37. 17, 91 

20. 57. 55, 67 
21.31.51,93 

21. 38. 50, 98 



1. 37. 34, 07 

1. 58. 51, 55 

2. 20. 17, 02 

2, 36. 56, 36 

3. 3 

3. 19. 8, 80 

3. 34. 47, 03 

4. 11. 22, 49 
4. 15. 34, 07 

8. 36. 16, 70 

9. 23. 16, 66 
9. 33. 22, 70 

10. 0. 29, 68 
10. 11. 48, 87 



Greenwich. 



13,46 
36,87 
55,32 



58,46 
32,48 
27,79 
17,10 



40,07 

42] 15 
52,10 
51,01 



39,35 



10,05 

33^ 62 
22,43 
34,12 



Dur. 



-18 
-21 

+,03 

—.17 
—,20 



Corr. 



-,20 



-,11 



+,15 



+ ,17 
+,03 



+,12 



—,06 
+,05 



,00 





OBSERVATORY, DURHAM. 




LONOITUDS 


DEDUCED FBOU HOON AND M. ( 


;. 8 T A B a. 


9u. 


Umb. 


Btui. 


DlftH.A. 


I. 


Longltiite 


1849.- Not. 24 


I 


4 


18,48 


127^25 


6.' 21% 


Nov. 80 


II 


3 


17,63 


166, 28 


21,9 


1850.— Jan. 23 


I 


4 


15,63 


152, 53 


8,9 


Jan. 26 


I 


3 


17,47 


167,23 


16,1 


Feb. 22 


I 


4 


16,97 


161,65 


17,9 


Mar. 25 


I 


3 


15,15 


143,77 


19,4 


Mar. 26 


I 


8 


14,59 


138,90 


18,1 


Mar. 27 


II 


8 


13,93 


135,04 


11,4 


Mar. 28 


n 


2 


18,90 


132, 56 


17,5 


April 22 


I 


2 


14,25 


186, 89 


14,7 


June 20 


I 


8 


13,24 


127,42 


14,0 


June 28 


I 


2 


13,98 


131, 81 


21,8 


., Sept. 21 


n 


2 


12,81 


120, 92 


21,4 


' Oct. 17 


I 


4 


12,61 


120,58 


16,7 


Nov. 14 


I 


4 


12,40 


119,48 


13,6 


1851. ^Tan. 9 


I 


2 


12,37 


116, 78 


21,6 


Feb. 14 


I 


2 


16,91 


164,48 


10,1 


Feb. 16 


II 


3 


15,94 


153,00 


15,1 


Oct. 4 


I 


3 


13,64 


128, 82 


22,7 


1852.— Jan. 30 


I 


2 


13,41 

1 


126,44 
Mean.. 


6. 21, 8 


6. 17, 30 





OBSERVATORY, DURHAM. 



OCCULTATIONS OF STARS BY THE MOON, 



OBSSRYBD WITH THB FRAUNHOFER EQUATORBAL, 



WITH THE EQUATIONS OF CONDITION, DEDUCED FROM THEM, 



FOR THB CORRBCTION OF THB ASSUKBD BLBMBNTS, 



COMPUTED ACCORDING TO THE METHOD OF PROFESSOR CHALLIS, 



PUBLISHED IN THE NAUTICAL ALMANAC FOR 1854. 



Q t If 

ABsumed Geocentric Colatitude . . . . 35. 24. 43, 80 

Assumed Longitude . . . . 6. 19, 75 + r West. 

Assumed Ratio of the Earth's Axes . . 299 : 300. 

Corresponding correction required by the angle of the vertical = v\ 



OBSERVATORY, DURHAM. 



OCCULTATIONS OF STABS BY THE MOON. 



d, h. m, a. s. a. 

1849.— Nov. 30 10. 43. 41, 5 + ^ + r Greenwich M. T. 

Re-appearance of 115 Tauri at the Moon^s dark limb. 



R. A. of Zenith in arc 
R. A. of Moon in arc 
N. P. D. of Moon 
E. H. Par. of Moon 
Semidiameter of Moon 
R. A. of Star 
N. P. D. of Star . . 



..49. 1.27,00 + 15.^ 

. . 79. 35. 21, 75 + x/' 

. . 71. 31. 24, 84 + y"' 

..1.1. 8, 48 X (1 +, 001. m) 

. . 0. 16. 39, 64 X (1 +, 001. n)+ii.t 

. . 79. 36. 24, 30 + e" 

..72. 10.25, 50 +f' 



Final Equation. 

= + 22^ 62 + 0, 9593. x. — 0, 0594. y — 0, 9503. e + 0, 0585./ 
+ 0, 5064. / + 0, 6398. r + 0, 0083. „ + 0, 9698. m — 1, 0127. n. 



d, A. m. a. a. a. 

1850.— Jan. 23 6. 7. 1, + / + r Greenwich M. T. 

Re-appearance of y Tauri at the Moon's bright limb. 

An error of 5' possible. Faint from haze and twilight. 



R. A. of Zenith in arc 
R. A. of Moon in arc 
N. P. D. of Moon 
E. H. Par. of Moon 
Semidiameter of Moon 
R. A. of Star 
N. P. D. of Star 



. . 32. 53. 16, 50 + 15. t 

. . 62. 47. 38, 55 + x." 

. . 74. 10. 5, 30 + f/' 

. . 0. 59. 38, 37 X (1 +, 001. m) 

. . 0. 16. 15, 14 X (1 +, 001. n) +ti.t 

. . 62. 49. 2, 70 + e'' 

..74.44. 29,10+/' 



Final Equation. 

= + 14^ 28 + 0, 9364. x. + 0, 2781. y — 0, 9276. e — 0, 2749./ 
+ 0, 4044. t + 0, 5373. r + 0, 0033. v + 1, 6667. w - 0, 9871. n. 



OBSEEVATORT, DURHAM. 



OCCULT1.TIONSOFSTARSBTTHE MOON. 1 


d. 

1850.— Jan. 23. . 


... 9. 41." 28,' 7 + ^ + r Greenwich M. T. 


Disappearance of ^ Tauri at the Moon's dark limb. | 


Observation 


good; but the counting not checked at the end. 




from the lamp having gone out. 


R. A. of Zenith in arc 


..86.39. 1,50 + 15./ 


B. A. of Moon in arc 


..64.58.46,65 + a^'— 


N. P. D. of Moon 


..73.45.17,32 -1- y'' 


E. H. Par. of Moon 


. . 0. 59. 45, 49 X (1 +, 001. m) 


Semidiameter of Moon 


.. 0. 16. 17, 08 X (1 + 001. n) +fi.t 


R. A. of Star 


..65. 1. 39,00 + c" 


N. P. D. of Star .. 


..74.28. 8,10+/'' 


Final Equation. 




= — 7'', 26 — Oj 


9319. a?. — 0, 2898. y + 0, 9232. c + 0, 2862./ 


— 0, 4075. t — 


, 5396. r + 0, 0089. v + 0, 0893. m — 0, 9898. n. 


d. 
1850.— Jan. 23. . 


h. m. 8. 8, 8. 

. . . 10. 43. 21, 6 + f + r Greenwich M. T. 


Re-appearance of ^ Tauri at the Moon's bright limb. 


Good : might possibly have been traced 2' earlier. 


R. A. of Zenith in arc 


O / // If 

..103. 9. 48, 00 + 15. < 


R. A. of Moon in arc 


. . 65. 36. 49, 05 + a?"— 


N. P. D. of Moon 


.. 73. 38. 21, 77 + y 


E. H. Par. of Moon 


.. 0. 59. 47, 52 X (1 +, 001. »i) 


Semidiameter of Moon 


.. 0. 16. 17, 63x (1 +, 001.«)+M. / 


R. A. of Star . . 


.. 65. 1.59, 00 + c" 


N. P. D. of Star 


.. 74.28. 8,10+/' 


Final Equation. 




= + 13'', 67 + 0, 7582. a?. — 0, 6318. y — 0, 7509. e + 0, 6266./ 


+ 0, 4268. t + 0, 5369. r + 0, 0014. p — 2, 4771. m — 0, 9892. n. 



OBSEBVATOEY, DURHAM. 



1 OCCULTATIONS 


OFSTA&SBYTHEMOON. 1 


1850,— Jan, 23 lo! m. 28*0 + /+ t Greenwich M. T. 


Ee-appearance of ^ Tauri at the Moon's bright limb. 


Very good. Seen i 


soming out. 


R. A. of Zenith in arc 


..102.56.31,50 + 15.^ 


B. A. of Moon in arc 




.. 65. 38. 43, 80 + y' 


N. P. D. of Moon 




.. 73.38. 1,07+8^' 


E. H. Par. of Moon 




.. 0.59.47,62x:(l +,001."m) 


Semidiameter of Moon 




.. 0. 16. 17, 66 X (1 +, 001. n) + M. ^ 


B. A. of Star 




.. 65. 0.14,70 + 6/' 


N. P. D. of Star 




.. 74. 22.39,40+/' 


Final Equation. 




= + 13^ 39 + 0, 9221. 


X. — 0, 3163. y — 0, 9139. « + 0^ 3155./ 


+ 0, 4798. t + 0, 6027. 


r — 0, 0042 V. — 1, 9689. iw — 0, 9891. n. 


d. h. 
1850.— Jan. 23 13. 


111. a. a. «. 
39. 6, 6 + / + T Greenwich M. T. 


Disappearance of Aldebaran at the Moon's dark limb. | 


Not instantaneous^ 


but about 0*, 5 going in, as the occultation 1 


was a mere graze. 1 


B. A. of Zenith in arc 




..146.18.15,00+ 15./ 


B. A. of Moon in arc 




.. 67.25.20,85 + y» 


N. P. D. of Moon 




.. 73. 19. 16, 45 + y^ 


E. H. Par. of Moon 




.. 0. 59. 53, 18 X (1 +, 001. f») 


Semidiameter of Moon 




.. 0. 16. 19, 16 X (1 +, 001. n) + M. / 


B. A. of Star 




.. 66. 49. 63, 10 + c^ 


N. P. D. of Star 




.. 78.47.56,60+/" 


Final Equation. 




= — 8", 16 — 0,0063. 


X. + 1, 0057. y + 0, 0036. e — 1, OOOa/ 


— 0, 0688. t — 0, 1106. 


r — 0, 0103. V + 2, 7282. «i — 0, 9849. n. 





OBSERVATORY, DURHAM. 


OCCULTATIONS OF BTA&S BT THE MOON* 1 




d. 
1850.— Jan. 23. . 


A. m. a. a. a, 
. . . 13. 46. 26, 6 H- ^ + r Greenwich M. T. 




Re-appearance of Aldebaran at tlie Moon's bright Hmb. 




Came out very obliquely. I first noticed an increasing redness 




at the point of emersion. 


R.A. 


of Zenith in arc 


m f if It 

. . 148. 3. 33, 00 + 15. / 


R.A. 


of Moon in arc 


,. 67. 29. 53, 40 + a/' 


N. P. 


D. of Moon 


.. 73. 18. 29, 80 + y" 


E. H. 


Par. of Moon 


.. 0. 59. 53, 42 X (1 +, 001. to) 


Semidiameter of Moon 


. . 0. 16. 19, 23 X (1 +, 001. «) + p. < 


R.A. 


of St^r . . 


.. 66. 4S. 53, 10 + c" 


N.P. 


D. of Star 


.. 73.47.56,60+/" 


Final Equation. 






= — (y^ 75 + 0, 


2390. x. + 0, 9741. y — 0, 2413. e — 0, 9680./ 




+ 0, 0797. t + 0, 0451. r — 0, 0135. p + 2, 1313. m — 0, 9847. n. 

• 




d. 
1850.— Jan. 24. . 


. . . 8.' it". 3^ 2 + *i + r Greenwich M. T. 




Disappearance of 115 Tauri at the Moon's dark limb. | 




Pretty good. 


The emersion was lost. 


R. A. 


of Zenith in arc 


o / // '' 

..66.36. 6,00 + 15./ 


R. A. of Moon in arc 


..79.12. 6, 30 + y 


N.P. 


D. of Moon 


..71. 39. 50,64 + y" 


E. H, 


Par. of Moon 


.. 1. 0.26, 19 X (1 +,001. to) 


Semidiameter of Moon 


.. 0. 16. 28, 13 X (1 +, 001. n) + M. < 


R.A. 


of Star 


..79. 36. 27,90 + c" 


N.P. 


D. of Star .. 


..72.10.26,40+/" 


Final 


Equation. 






= — 10^ 02 — 0, 9001. a?. + 0, 3593. y + 0, 8910. e — 0, 8522./ | 




— 0, 4664. t — 0, 


6046. T — 0, 0080. V + 0, 3454. to — 1, 0020. ». 



OBSERVATORY, DURHAM. 


OCCULTATIONS 


OF STABS BYTHK MOON. 


d. A. 

1850.— March 27 12. 


25.' 36, + ^ + T Greenwich M. T. 


Disappearance of y Virginia at the Moon's bright limb. 
Mean time of disappearance of the two components is taken. 
The diflference was estimated at about C, 7. 


R. A. of Zenith in arc 


o / // // 

. . 189. 53. 18, 00 + 15. < 


R. A. of Moon in arc 


. . 188. 19. 40, 05 + y 


N.P. D. ofMoon 


.. 89. 39. 45, 96 + y" 


E. H. Par. of Moon 


.. 0.58.25,55 X (1 +,001.m) 


Semidiameter of Moon 


.. 0. 15. 55, 22 X (1 +, 001. n) + M. < 


R. A. of Star 


. . 188. 31. 14, 85 + e" 


N. P. D. of Star 


.. 90.37.41,30+/" 


Final Equation. 




0=4- 1", 54 ^ 0, 7844. 


X. ^0, 6215. y + 0, 7767. e + 0, 6298./ 


— 0, 4340. t — 0, 5497. r 


+ 0, 0065. .. — 1, 7797. f» — 0, 9647. ». 


d. h. 
1850.— March 27 18. 


85! 55J 7 +'/ +'t Greenwich M. T. 


Re-appearance of y Virginis at the Moon's dark lii^iib. 

The two components emerged together; apparently from a hollow* 


R. A. of Zenith iniprc 


o # // »/ 

..207.81. 6,00 + 15. < 


R. A. of Moon in arc 


. . 188. 57. 53, 40 + a?" 


N. P. D. of Moon 


.. 89. 58. 21, 53 + y" 


E. H. Par. of Moon 


. . 0. 58. 23, 74 X (1 +, 001. »») 


Semidiameter of Moon 


.. 0. 15. 54, 73 X (1 +, 001. a) + /«. / 


R. A. of Star .. 


..188. 81. 14, 85 + e" 


N. P. D. of Star 


.. 90.37.41,30+/" 


Final Equation. 




= + 7'', 73 + 0, 9849. x. + 0, 2205. y — 0, 9758. c - 0, 2185./ | 


+ 0, 4398. t + 0, 5777. t 


— 0, 0065. 1- — 0, 0074. m — 0, 9636. n. 



OBSERVATORY, DURHAM. 



OCCtTLTATIONS 


OV STAKS BT THE KOON. 




1850.— Oct. 14 7. 


ll! 0,' 8 + / + r Greenwich M. T. 




Be-appearance of 19 Capricond at the Moon's bright limb. 




First seen when just dear of the limb. Uncertain to two 


or 


three seconds. 






B. A. of Zenith in arc 


..809. 8.27,00 + 15. < 




B. A. of Moon in arc 


..311.49. 14, 40 + a^ 




N. P. D. of Moon 


..107. 39.48, 52 + y" 




E. H. Par. of Moon 


.. 0. 54. 10, 93 X (1 +, 001. to) 




Semidiameter of Moon 


. . 0. 14. 45, 84 X (1 +, 001. «) + /. 


.t 


B. A. of Star 


..311.35. 16,65 + e* 




N. P. D. of Star 


..108.29. 1,00+/' 




Final Equation. 






= + 5'', 50 + 0, 9438. 


at. + 0, 1685. y — 0, 9848. e — 0, 1690, 


f 


+ 0, 8299. t + 0, 4659. 


T — 0, 0002. v + 0, 6104. m — 0, 8900. 


n. 


/ 

d. h. 
1850.— Oct. 14 9. 


57! il+'i+'r Greenwich M. T. 




Disappearance of 21 Capricomi at the Moon's dark limb. 




Observed as favourably as possible. Error less than 0*^ 3. 




The emersion was 


lost, the Moon being obscured. 




B. A. of l^enith in arc 


/ f M 

..350.45.84,60 + 15./ 




B. A. of Moon in arc 


..313. 13. 41, 70 + y 




N. P. D. of Moon 


..107. 24. 50, 76 +y" 




E. H. Par. of Moon 


.. 0. 54. 11, 03 X (1 +, 001. m) 




Semidiameter of Moon 


.. 0. 14. 45, 86 X (1 +, 001. n) + M 


,t 


B. A. of Star 


..313. 6. 44,55 + e" 




N. P. D. of Star 


,.108. 6.29,90+/' 




Final Equation. 






= + 2'', 61 — 0, 8075 


. a?. + 0, 5382. y + 0, 8024. e — 0, 5361. 


f 


— 0, 8818. t — 0, 4597. 


r + 0, 0088. ,. + 2, 5744. » — 0, 8885. 


n. 



OBSERVATORY, DURHAM. 



OCCULTATIONS OP 


STABSBTTHEMOON. 1 


1852.— Feb. 27.* 


.... 10.25!" 3^* 35 + / + /Greenwich M. T. 


Disappearance of ^ Tauri at the Moon's dark limb. | 


As good as 


possible. '. 


[nstantaneous. 

• 


B. A. of Zenith in arc 


.. 


. 131. 43. 51, 00 + 15. / 


B. A. of Moon in arc 




. 63. 51. 47, 25 4- a?.'' 


N. P. D. of Moon 


.. 


. 72. 5.47, 98 + y" 


E. H. Par. of Moon 




. . 0. 55. 24, 96 X (1 +, 001. m) 


Semidiameter of Moon 




. . 0. 15. 6, 08 X (1 +, 001. n) + M. / 


B. A. of Star .. 




. . 63. 35. 53, 85 + c" 


N. P. D. of Star 




.. 72.48.86,90+/" 


Final Equation. 






= — 7^ 27 — 


0, 9346. 0?. 


— 0, 2236. y + 0, 9318. c + 0, 2204./ 


— 0, 4182. / — 


0, 4621. r + 0, 0143. IT + 1, 2327. m — 0, 9127. n. 


1852.— Feb. 27. 


.... 11. 24!"4Co + /*+ r* Greenwich M. T. 


Be-appearance of d^ Tanri at the Moon's bright limb. | 


The star was just dear 


ing the iRadiation«light when first seen. 


B. A. of Zenith in arc 




9 ' It » 

. 146. 32. 27, 00 + 15. / 


B. A. of Moon in arc 




. 64. 22. 48, 15 + x." 


N. P. D. of Moon 




.. 71. 58. 28, 87 + y" 


E.H. Par. of Moon 




. . 0. 55. 26, 61 X (1 +, 001. m) 


Semidiameter of Moon 




. . 0. 15. 6, 53 X (1 +, 001. »)+,*./ 


B. A. of Star 




,. 63. 35. 53, 85 + c" 


N. P. D. of Star 




. 72.48.36,90+/" 


Final Equation. 






= + S'', 85 + ^ 


5, 8034. a?. - 


- 0, 5444. y — 0, 8009. c + 0, 5451./ 


+ 0, 4516.^ + 0, 4894.r- 


- 0, 0059. 1. — 2, 9816. i» — 0, 9112. «. 







OBSERVATORY, DURHAM. 






OCCITLTATIONS 


QF STABS UY THE MOON. 






d. A 
1852.— Feb. 27 11. 


n». t, ». 1. 
37. 39, 4 -f < + T Greenwich M. T. 






Re-appearance of 8* Tauri at the Moon's bright limb. | 






Not quite so weU. 


Uncertain to 2'. The emersion was very 






oblique. 




R. 


A. 


of Zenith in arc* . . 


. . 149. 47. 34, 50 + 15. t 


R. 


A. 


of Moon in arc 


.. 6i. 29. 37, 35 + «^' 


N. 


P. 


D. of Moon 


.. 71.56.53,04 -Hy" 


E. 


H. 


Par. of Moon 


.. 0. 55. 26, 97 X (1 +, 001. m) 


Semidiameter of Moon 


. . 0. 15. 6, 63 X (1 + 001. ») 4- f • ^ 


E. 


A. 


of Star . . 


.. 63. 53. 23, 10 + c" 


N. 


P. 


D. of Star 


.. 72.54.16,20+/" 


Final Equation. 








= + 6", 84 + 0> 1384. 


X. - 0, 9907. y — 0, 1556. e + 0, 9866./ 






+ 0, 1629. t + 0, 2052. 


T + 0, 0070. » — 2, 8329. m — 0, 9109. ». 






d. h. 
1852.— Feb. 27 11. 


m. a. 1. t. 
55. 35, 9 + / + r Greenwich M. T. 






Disappearance of *• Tauri at the Moon's dark limb. 






Excellent. Perfectly instantaneous. 


B. 


A. 


of Zenith in arc 


o / // // 

..154.17.25,50+15./ 


R. 


A. 


of Moon in arc 


. . 6t. 39. 3, 60 + y 


N. 


P. 


D. of Moon 


.. 71. 54. 40, 86 + y" 


E. 


H. 


Par. of Moon 


. . 0. 55. 27, 48 X (1 +, 001. m) 


Semidiameter of Moon 


. . 0. 15. 6, 77 X (1 +, COl. n) + M. / 


R.A. 


of Star . . 


. . 64. 13. 50, 40 + e" 


N. 


P. 


D. of Star 


.. 72.24.56,10+/" 


Final 


Equation. 








= — 2", 87 -- 0, 5140. 


X. + 0, 8460. y + 0, 5116. e — 0, 8438./ 






— 0, 3382. t — 0, 3748. 


r — 0, 0004. V + 3, 2260. w — 0, 9104. «. 
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AN ACCOUNT 

OF THE DETERMINATION OF THE LONGITUDE 
OF THE OBSERVATORY, 

BY THE TRANSMISSION OF CHRONOMETERS 
BETWEEN GREENWICH AND DURHAM, 
IN THE YEAR 1851. 



OBSBRVATOEY, DURHAM. 



LONGITUDE BT CHftONOMETXBS. 



For some time previons to the carrying out of the following operation^ it 
had been considered desirable to procure some better value of the Longitude 
than it seemed possible to elicit from observations of the Moon and Moon- 
culminating Stars. At the last meeting of the Curators in the year 1850^ it 
was resolved forthwith to try the method of direct interchange of time by the 
conveyance of chronometers between the two Observatories of Ghfeenwich and 
Durham. 

Professor Chevallier^ on the part of the Curators^ made application to the 
Astronomer-Royal for his consent to the necessary access to the Greenwich 
transit-clock and meridian instrument^ and to the Messrs. Reid^ of Newcastle^ 
for the loan of the chronometers required. The observations^ and the con- 
veyance of the chronometers by railway, were left to me. 

Judging by the similar, but more extended, operation of the determination 
of the longitude of Yalentia by the Astronomer Royal, we were led in the first 
instance to apply for the use of ten or twelve pocket chronometers ; but meet- 
ing with a difficulty in getting the requisite number, we eventually set about 
the work with three marine box«chronometers and three pocket chronometers, 
which the Messrs. Reid procured on loan. The Messrs. Rdd very handsomely 
declined any compensation for the assistance which they thus rendered us. 
From some cause, the pocket chronometers entirely broke down in our case, 
and after ascertaining their daily rates, it was found necessary to reject them. 
The following consecutive daily rates of one of them 

ey, 85', 80«, 79», 70», 75«, 98«, 82-, 95«, gaining, 
sufficiently shewed, that it would have been useless to discuss any result given 
by them. This failure may have arisen from the inferiority of the pocket 
chronometers supplied to us, or from the neglect of 8ome precaution in the 
use of them, of the necessity of which I was not aware. The three box-chro. 
nometers, on the other hand, performed very satisfiid^orily on the whole, and 
have yielded more accordant results than we could have expected beforehand. 



OBSERVATORY, DURHAM. 



LONGITUDE BY CHBONOMETERI 



The chronometers were received at the Observatory on the 4th of January, 
and were rated daily till the 17th, by separately comparing each with the 
transit-cldck, between the hours of 10 and 11 a.m., by noting the moment 
of the coincidence of beats. Two comparisons were always made, the one as 
a check on the other, and the one which was considered the more precise was 
made use of. The weather between the 4th and the 17th was sufficiently fa- 
vourable for me to keep an almost daily check on the clock error. At 10 p.m. 
on the 17th, after again comparing each chronometer with the transit-clock, I 
left Durham by night mail-train, on the first up-joumey, and arrived at Green- 
wich at about 2*^ p.m. on the 18th, when comparisons with the Greenwich 
transit-clock were immediately made. I then waited, the day being clear, 
till I had secured observations of four clock-stars, after which the chronome- 
ters were deposited for safety in the chronometer-room of the Royal Observa- 
tory, where, during their stay, they were rated daily along with those on trial 
for the Admiralty. On the afternoon of the 27th, I succeeded in procuring 
observations of eight clock-stars, and after comparing the chronometers with 
the transit-clock, left Greenwich at 7^ p.m., on the first down-journey, arriving 
at Durham shortly after 9^ a.m. on the 28th. The chronometers were again 
compared with the transit-clock, and a sufficient number of clock-stars were 
observed the same day. By having been thus fortunate in the weather, the 
results of the first journey were rendered independent of the personal equation 
of the observer. 

On the journeys, the chronometers were packed in a deal case of sufficient 
length to contain aU three, which rested on three padded feet, and admitted 
. of being placed under the seat of a first-class railway carriage. In this case 
they were placed side by side, clamped in their gimbals, and surrounded by 
horse-hair stuffing for the diminution of the effect of vibration. The case was 
provided with convenient handles at each end, by which it was carried between 
all trains and carriages between two men, who were instructed to walk in step 
and to swing the case as little as possible. On no occasion did it receive the 
slightest blow. 

From the 28th to the end of January, the chronometers were then rated 
daily, as before, when the work of the first journey was considered to be con- 
cluded. I then reversed the transit in its Ys, to eliminate, in the second ope- 
ration, any error arising from a residual coUimation error. The chronometers 
' were again rated daily till the 4th of February, when, as before, I conveyed 
. them by night mail-train to Greenwich, making similar comparisons with the 
clocks at the two Observatories to those before described. There being no 
Jikelihood of stars being visible at Greenwich on the night of the 5th, I re- 



OBSERVATORY, DURHAM. 



LONGITUDE BY CHBONOMETBRS. 



tamed to Durham the same evening, where, on my arrival on the 6th, I was 
more fortunate, and obtained the observations of stars which were required the 
same day. Transits were obtained at Greenwich on the 4th and on the 6th, 
in sufficient number, so that the principal uncertainty attaching to the second 
operation arises from any error in the assumption of the uniform rate of the 
Greenwich transit-clock, and in the personal equation applied. 

My personal equation was found from the transit-observations taken at 
Greenwich on Jan. 18 and 27, and is,* as expressed in the preface to the 
Greenwich observations, 

Dunkin — Carrington = + (f, 10. 

In the reduction, it has not been attempted to determine travelling rates : 
it has been assumed that the vibration on the journeys caused equal deviations 
from the stationary rates of the time. The effect on the result, on this as- 
STunption, disappears in the mean of one up and one down-journey of the same 
chronometer. For the first journey, two rates were applied, one for the up, 
another for the down-journey : for the second, one rate throughout was found 
to be sufficient. These stationary rates were adopted from those immediately 
preceding and following the times of travelling. To the individual results 
weights were applied, inversely proportional to the irregularities of rate of each 
chronometer. 

To those Nautical Almanac stars which were used at Durham for finding 
the clock-error, corrections were applied, identical with those applied at Green- 
wich. 

In converting sidereal time at Durham into Durham mean time, the mean 
time of transit of the first point of Aries over the meridian of Durham was as- 
sumed equal to the time given in the Nautical Almanac for the meridian of 
Greenwich, increased by 1% 04. 



R. C. CARRINGTON. 



OBSERVATORY, DURHAM. 



LONOITVDE OIYIN BT BOBNBT 771, ON THK VIBST JOUBNXT. 1 


IHl. 


T. by Chioa. 


MiI>oiliamM.T. 


DIft 


lUta. 


A 


h. m. $. 


m. 1, 


t. 


t. 


Jan. 5. . . . 


. 22.40.10,5 


fast 14. 47, 49 






— 6 


22. 48. 25, 


43,97 


— 8,52 


— 8,5 


— 7. . . . 


22. 39. 35, 6 


42,33 


- 1,64 


- 1,7 


— 8. . . . 


, 22.12.30,0 


40,58 


— 1,75 


-1,8 


— 9. . . . 


. 23.42.35,5 


36,90 


— 8,68 


— 8,5 


— 11.... 


. 22.80. 5,5 


35,51 


— 1,89 


-0,7 


— 12.... 


. 22.58. 0,0 


36, 81 


+ 1,80 


+ 1,8 


— 14.... 


. 23. 18. 65, 5 


40,08 


+ 3,27 


+ 1,6 


— 16.... 


, 23.88.30,5 


42,38 


+ 2,30 


+ 1,1 


— 17 


10.17. 0,5 


&st 14. 43, 42 

OB Gnnwtob U. T. 


+ 1,04 


+ 2,3 


Jan. 18. . . . 


2. 85. 85, 


fkst 8.22,94 






— 19.... 


0. 84. 89, 


22,99 


+ 0,05 


+ 0,1 


— 20.... 


1. 48. 45, 5 


23,44 


+ 0,45 


-0,4 


— 21.... 


, 1.41. 0,0 


23,6 


+ 0,16 


+ 0,2 


— 22.... 


2. 8. 0,0 


25,2 


+ 1,6 


+ 1,6 


— 28.... 


2. 0. 0,0 


26,8 


+ 1,1 


+ 1,1 


"•"^ ^4i« « • • 1 


2. 5. 0,0 


25,9 


-0,4 


-0,4 


— 25 


1. 20. 45, 5 


27,52 


+ 1,62 


+ 1,7 


— 27.... 


6. 27. 30, 


fast 8.80,26 

on Durham H.T. 


+ 2,74 


+ 1,2 


Jan. 28 


0. 44. 20, 5 


&st 14. 49, 66 






~ 28. ..• 


. 23.42.35,0 


49,10 


— 0,56 


— 0,6 


~ 80.... 


. 23.35.20,0 


fast 14. 48, 42 


— 0,68 


— 0,8 


Whence are ado 


pted 






*. 


Statioi 


lary rate for op-joiimey 


.. +] 


1,0. 






.. +0,8. 1 




d. 


&.«•.«. 


M. 


'. 


Durham.- 


—Jan. 17 


10.17. 0,6 


fast 14. 48, 42 1 


E.ate f< 


w 


16. 18. 84. 5 . . . 


a. 0. (» 1 


.-. at 


J± ...... ••*... 

; Jan. 18 


2.35.85.0 ... 


14. 


1 ^M "'' 

44,10 




But observed at Greenwich 

Diflference 


.. 8. 


22,94 


! ..6. 


21,16 


m. 


#. 


Greenwicli.- 


—Jan. 27 


6. 27. 80, 


fast 8. 


30,26 


Batefc 
.'. at 


>r 

Jan. 28 


18. 16. 50. 5 ... 


A 


1-0,23 
30, 49 


Jkv^v ^ x^ V ^^^^m ^^ • • » 


a • a 

8. 


0. 4A. 20. S ... 


* • *M 


But observed at Durham 

Difference 
m. 1. 
Mean difference 6. 20, 16. 


.. 14. 


49,66 


.. 6. 


19,17 
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I.ONOITVDB OIVXN BY BBID 1109, ON THB HBHT JOUBNBT. 



isn. 


T, by Ohroa. 


OB Enrlulm H. T. 


Diir. 


Rate. 


d. 


h. m, ; 


m. «. 


(. 


(. 


Jan. 6. 


.... 22.42.20,0 


fast 8.15,42 • 






— 6. 


. . . . 22. 57. 40, 


19,54 


+ 4,12 


+ 4,1 


— 7. 


. . . . 22. 42. 65, 6 


23,91 


+ 4,37 


+ 4,4 


— 8. 


.... 22.17.66,0 


28,49 


+ 4,58 


+ 4,7 


— 9. 


.... 23.48.45,0 


33,59 


+ 5,10 


+ 4,8 


-- 11. 


.... 22.80.50,0 


^ 43, 10 


+ 9,51 


+ 4,9 


— 12. 


.... 22. 66. 30, 5 


%. 51, 01 


+ 7,91 


+ 7,7 


— 14. 


. . . . 28. 15. 15, 


9. 8,69 


+ 17,68 


+ 8,8 


— 16. 


. . . . 28. 83. 20, 


28,70 


+ 20, 01 


+ 10,0 


— 17. 


. . . . 10. 14. 10, 


fast 9.33,30 

on On*n«Ieh M. T. 


+ 4,60 


+ 10,3 


Jan. 18. 


. . . . 2. 40. 40, 


fast 8.20,60 






— 19. 


, . . . 0. 81. 45, 6 


80,81 


+ 10, 21 


+ 11,2 


— 20. 


. . . . 1. 46. 50, 6 


42, 90 


+ 12, 09 


+ 11,6 


— 21. 


.... 1.87. 0,0 


8. 54, 6 


+ 11,7 


+ 11,8 


— 22. 


.... 2. 4. 0,0 


4. 7,2 


+ 12,6 


+ 12,8 


— 28. 


.... 1.67. 0,0 


20,1 


+ 12,9 


+ 18,0 


— 24. 


.... 2. 2. 0,0 


82,7 


+ 12,6 


+ 12,6 


— 25. 


.... 1.26.60,5 


4. 47, 12 


+ 14, 42 


+ 14,7 


— 27. 


. . . . 6. 88. 85, 5 


fast 5. 18, 29 

M Dntbun M. T. 


+ 81, 17 


+ 14,1 


Jan. 28. 


. . . . 0. 50. 40, 


fast 11. 48, 70 






— 28. 


.... 28.42.20,0 


12. 2,52 


+ 18, 82 


+ 14,5 


— 80. 


.... 23.85.16,5 


fiist 12. 30, 29 


+ 27, 77 


+ 13,9 


Whence are adopted 






(, 




Stationary rate for up-joumejr 


.. +10,6. 






. . + 14, 4 . 




d. 


h. m, 1, 




M. 1. 


Durham. — Jan. 17. . . . 


... 10.14.10,0 


fast 


9. 88. 80 




Elate for 

. * . at Jan. 18. ... 


... 16.26.80,0 


- 


+ 7,26 




... 2. 40. 40. 


9. 40, 66 




But obtenred at Ghreenvich 

Difference 

d. h. m, 1. 


8. 20, 60 




6. 19, 96 




«. 1, 


Greenwich. — Jan. 27. ... 


. . . 6. 83. 35, 5 




6. 18, 29 




Rate for 


. . . 18. 17. 4, 6 




+ 10, 97 




, * . at Jan. 28. ... 


... 0. 50. 40, 


fast 


6. 29, 26 




But observed at Durham . . . . ] 

Difference 
m. «. 
Mean difference 6. 19^ 70. 


LI. 48, 70 




6. 19, 44 
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LONQITUOE GIVEN BT HARRISON 476, ON THE FIRST JOCRNET. 



18S1. T. bjr Obron. on Dathnm M. T. 

Jan. 5 22. 53. 10, fast 7. 30, 33 

— 6 23. 3. 5,0 27,57 

— 7 22. 50. 35, 26, 86 

— 8 22.22.35,0 26,43 

— 9 23.43.35,5 23,25 

— 11 22. 35. 35, 5 18, 61 

— 12 23. 0.30,5 • 17,92 

— 14 23. 19. 25, 18, 69 

— 16 23.37.20,0 17,74 

— 17 10. 21. 21, fast 7. 17, 86 

on Gnenwlch M. T. 

Jan. 18 2. 40. 30, fast 0. 56, 97 

— 19 0.25.12,5 57,15 

— 20 1.40.30,5 56,33 

— 21 1.85. 0,0 56,6 

— 22 2. 1. 0,0 57,2 

— 23 1.54. 0,0 56,6 

— 24 1.59. 0,0 56, 1 

— 25 1.29.40,5 55,22 

— 27 6.35.45,0 fest 0.52,87 

on Dnrham M. T. 

Jan. 28 0. 56. 10, 5 fast 7. 10, 85 

— 28 23.39.30,5 10,36 

— 30 23. 31. 20, 5 fast 7. 8, 53 

Whence are adopted 

Stationary rate for np-joumey 
down-journey 

Durham.— Jan. 17! lo! 21.' 21,' 

Rate for 16. 19. 9, . . . . 

. • . at Jan. 18 2. 40. 30, 

But observed at Greenwich 

Difference 

d. h. m. #. 

Greenwich.— Jan. 27 6. 35. 45, 

Rate for .- 18. 20. 25, 5 . . . . 

. • . at Jan. 26 0. 56. 10, 5 

But observed at Durham 

Difference 

m. a. 

Mean difference 6. 19, 84 . 



Diir. 


Kat.. 


#- 


«. 


— 2,76 


-2,7 


— 0,71 


-0,7 


— 0,43 


-0,4 


— 8,18 


— 3,0 


— 4,64 


-2,4 


— 0,69 


-0,7 


+ 0,77 


+ 0,4 


— 0,95 


— 0,5 


+ 0,12 


+ 0,3 


+ 0,18 


+ 0,2 


— 0,83 


— 0,8 


+ 0,3 


+ 0,3 


+ 0,6 


+ 0,6 


_0, 6 


— 0,6 


— 0,5 


- 0,5 


— 0,88 


— 0,9 


— 2,35 


-1,1 



0, 49 — 0, 5 

1, 83 — 0, 9 

. . + 6j 25 
.. —0,80 



finst 



m. «, 

7. 17, 86 
+ 0,16 

7. 18, 02 
0. 56, 97 

6. 21, 05 



fest 0. 62, 87 
— 0, 65 

0. 52, 22 
. . 7. 10, 85 



6. 18, 63 
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LONGITUDE GIVEN BY HOENBY AND BEID, ON THE SECOND JOURNEY. 



Bate. 

9. 



1851. T. by Chron. on Darham M. T. Diff. 

Feb. 0.' 23'. 53.' 3cJ fast 14! 48', 47 

— 2 0.20. 0,5 48,56 +0,09 

— 3 1. 15. 50, 47, 51 — 1, 05 

— 3 12. 37. 0, 5 47, 66 + 0, 15 

— 3 22.23.45,5 47,67 +0,01 

— 4 10. 27. 55, fast 14. 47, 99 + 0, 32 

Feb. 5 4. 2. 5, fast 8. 27, 10 on G.M.T. 

— 5 7. 4.30, 27,02 

Feb. 5 22. 52. 0, fast 14. 45, 39 on D.M.T. 

— 6 7. 39. 25, 5 ' 45, 70 + 0, 31 

— 7 7. 24. 10, 5 45, 34 — 0. 36 

— 7 22. 30. 50, fast 14. 45, 24 — 0, 10 

Adopted rate for time of travelling 

d. h. m. s. m. s. 

Durham.— Feb. 4. . . 10. 27. 55, fast 14. 47, 99 

— 5. . . 22. 52. 0, .... 45, 39 

Mean 5. . . 4. 39. 57, 5 fast 14. 46, 69 

Eate for. 0. 53. 20, 0, CO 

. • . at Feb. 5. . . 5. 33. 17, 5 fast 14. 46, 69 

But observed at Greenwich . . 8. 27, 06 

Difference . . 6. 19, 63 by Hornby. 



+ 0,1 
-1,0 
+ 0,3 
+ 0,0 
+ 0,6 



+ 0,8 
— 0,4 
-.0,2 

o'o 



1851. T. by ChroD. on Darbam M. T. 

Feb. 0. . . . . 23* 52.' 3o'' fast 12? 4^ 65 

— 2 0. 22. 15, 12. 59, 73 

— 3 1. 15. 60, 13. 14, 77 

— 3 12. 46. 45, 22, 00 

— 3 22. 24. 25, 5 27, 99 

— 4 10.31. 0,0 fastl3. 35, 70 

Feb. 5 4. 6. 30, fast 7. 26, 99 

— 5 7. 5. 45, 5 28,89 

Feb. 5 23. 1. 10, 5 fast 13. 58, 53 

— 6 7. 42. 15, 5 14. 4, 28 

~ 7 7. 26. 45, 5 19, 83 

— 7 22. 32. 55, fast 14. 29, 62 

Adopted rate for time of travelling 

Durham.— Feb. 4.' . . 10.* 31. o) 

— 5. . . 23. 1. 10, 5 

Mean 5. . . 4. 46. 5, 3 

Rate for 0. 50. 2, 5 

.-. at Feb. 5. .. 5.36. 7^ 
But observed at Greenwich 

Difference 



Diff. 
#. 

+ 15, 08 
+ 15, 04 
+ 7,23 
+ 5,99 
+ 7,71 
on G.M.T. 

on D.M.T. 
+ 5,75 
+ 15, 55 
+ 9,79 



m. a. 
fast 13. 35, 70 
58, 53 

fast 13. 47, 12 
+ 0, 53 

fast 13. 47, 65 
. . 7. 27, 94 



Bate. 



+ 14,8 
+ 14,4 
+ 15,1 
+ 15,0 
+ 15,3 



+ 15,9 
+ 15,6 
+ 15,6 

15,8 



6.19,71 byReid. 
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LONOITUDK aiTEN BT HAKRISOV, ON THE SECOND JOtTBNET. 1 


1851. T. by Chron. on Dnibtm H. T. 
d. A, m. «. m. «. 
Feb. 23.47.15,0 fast 7. 5,71 

— 2 0.18.50,0 5,14 

— 3 1.11. 0,0 2,98 

— 3 12.42.35,5 1,86 

— 3 22.21. 0,5 1,49 

— 4 10.31.20,0 fast 7. 0,83 


Dur. 

8, 

— 0,57 

— 2,16 
- 1, 12 

— 0,37 

— 0,66 


Bnto. 
1. 

-0,6 
— 2,1 
-2,3 
-0,9 
-1,3 


Feb. 


on Greenwich M. T. 

5 4. 4.80,0 fest 0.39,77 

5 7. 3. 0,5 39,56 






Feb. 

• 


on Dnrham M. T. 

5 23. 1. 0,0 fast 6.58,15 

6 7. 38. 15, 5 57, 79 

7 7. 23. 15, 56, 97 

7 22.27.40,5 fest 6.56,50 


— 0,36 

— 0,82 

— 0,47 


-1,0 
— 0,8 
-0,8 


I 


Adopted rate for time of travelling 

>urham.— Feb. 4. . . 10. 31. 20, fast 
— 5. .. 23. 1. 0,0 .... 


i 

.. — 1 
tn. «. 
7. 0,83 
6. 58, 15 


f. 

,3 
Harrison. 


Mean 5. . . 4. 46. 10, fast 
Bate for 0. 47. 35, 3 


6. 59, 49 
— 0,04 


.-. at Feb. 5. .. 5.33.45,3 fast 
But observed at Greenwich 

Difference 


6. 59, 45 
0. 39, 67 


6.19,78 by 




THE SIX RESULTS COMBINED. 




Applying rough weights inversely proportional to the probable errors due to 
uncertainty of rate, we find 




171. S. 

By Hornby, first journey 6. 20, 16 
— lleid, 19, 70 


weight 


1 
5 

1 




m. a. 
Result of first journey 6. 19, 


79 West. 




m. 8 
By Hornby, second journey 6. 19, 63 

— Reid, 19, 71 

— Harrison, 19, 78 


weight 


1 
2 
2 




m. 8. 
Result of second journey 6. 19, 


72 West. 






Adopted Longitude 








6. 19, 75 West of Greenwich. 
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MEAN R.A. AND N.P.D, FOR 1863, 

OF CERTAIN STARS OF COMPARISON, 
USED IN DIFP. OBS. WITH THE FRAUNHOFER EQUATOREAL, DURHAM, 

RE-OBSERVED BY MR. CARRINGTON, AT REDHILL OBSERVATORY, 
AND INCORPORATED INTO THE GENERAL CATALOGUE WHICH FOLLOWS. 



OBSERYATOBY, IXUBHAM. 



BBBHIU. OBSBBYATIONS &W DVBBAIi COKFABI80N-BSABS. 1 


Nam. 


UB. 


Hi*. 


B.A. Min,e. 


H.P.D.,18ia,0. 




W. 23.252 


Nor. 17 
18 
21 
22 


10 
9 

"si 


23. 12. 41, 09 
40,99 
41,13 
41,11 


• # // 

85. 29. 19, 5 

20,4 

18,9 

18,8 




W. 23. 395 


Nov. 9 
17 
19 
21 
2S 


8 
8 
8 

7i 


23. 19. 50, 86 
50,67 
50,80 
50,75 
50,73 


82. 44. 33, 1 
31,1 
81,5 
80,7 
81,8 




W. 28.468 


Not. 18 
22 


9 
9 


23. 22. 53, 19 
63,27 


84. »8. 2,5 
1,6 




W. 23.469 


Nov. 21 


8i 


23.28.26,63 


82. 48. 47, 6 




.... 


Nov. 19 


8i 


23. 23. 28, 01 


81. 19. 86, 




• • • • 

W. 23. 568 


Nov. 17 
22 


lOi 
10 


23. 25. 57, 63 
57,66 


80. 46. 83, 6 
88,4 




Nov. 18 
23 


7 
8 


23. 27. 44, 68 
44,67 


78. 8.64,8 
62,6 




W. 23. 596 


Nov. 19 
22 


10 


23. 28. 46, 72 
46,72 


80. 18, 24, 1 
24,5 




W. 23.605 


Nov. 21 


9 


28. 29. 80, S2 


79.47.58,0 




W. 23. 647 


Nov. 17 
23 


7 
8 


23. 31. 26, 37 
26,48 


78.87. 7,7 
8,3 




W. 23.656 


Nov. 18 


11 


28. 81. 62, 80 


79. 2.21,2 




B.A.C. 8234 


Nov. 19 
22 


6 

7i 


23. 32. 25, 75 
25,80 


81. 8.10,8 
10,1 


' 


W. 23. 712 


Nov. 21 
23 


9 
9 


28. 34. 32, 88 
32,68 


78. 4.13,9 
12,9 




W. 23. 775 


Nov. 17 
18 
19 
22 


6 

7 
8 

7 


23. 87. 62, 48 
52,42 
52,80 
62,44 


80.38. 8,9 
8,6 
8,7 
8,3 




W. 23. 927 


Nov. 17 
19 
23 


8 

8i 

9 


23. 45. 29, 61 
29,63 
29,65 


78. 63. 80, 3 
30,7 
80,4 





OBSERVATORY, DURHAM. 



BEDHILL OB8EBVATIONS 


of DUBHAH COHFABI80N-8TAB8. 




Nam*. 


1853. 


■». 


B. A., 1853,0. 


N. p. D., 1853,0. 




W. 23. 983 


Not. 18 
21 
22 


8 
8 


28.48. 6,79 
6,85 
6,78 


82. 35. 39, 9 
89,7 
39,4 




W. 23. 1010 


Nov. 17 
19 
23 


10 
9 
9 


23. 49. 28, 96 
29.00 
28,87 


79. 35. 58, 8 
57,0 
56,0 




W. 23. 1222 


Not. 17 
18 


8 
8 


23. 59. 82, 51 
82,36 


88. 56. 30, 1 
30,5 




W. 28. 1286 


Not. 19 
28 


10 
10 


0. 0. 9,20 
9,19 


77.44. 4,6 
4,6 




W. 28. 1249 


Not. 22 


8 


0. 0.46,78 


99. 38. 27, 4 




W. 28. 1252 


Not. 21 


10 


0. 0.59,81 


84. 2. 6,2 




W. 0. 89 


Not. 17 
23 


9 

9i 


0. 5.29,14 
29,07 


88. 55. 20, 
20,3 




W. 0. 97 


Not. 18 
19 
22 


8 

9 

10 


0. 6 

10,77 
10,76 


88. 52. 42, 1 
41,2 
41,2 




W. 0. 102 


Not. 21 


10 


0. 6.80,29 


102. 7.17,4 




W. 0. 169 


Not. 17 
18 
21 
22 


9 

9 

10 

10 


0.10. 8,12 

(7,64) 
8,08 
8,02 


83. 8.25,9 
25,0 
25,2 
25,3 




W. 0. 192 


Oct. 29 

Not. 9 
19 


8 
9 


0. 11. 84, 16 
34,07 
83,97 


83.32. 5,0 
4,8 
4,3 




W. 0. 280 


Not. 17 
21 
22 


10 
11 
11 


0. 16. 28, 03 
23,20 
23,21 


80. 53. 31, 5 
32,3 
80,9 




W. 0. 818 


Not. 18 
19 
23 


8 
8 
9 


0. 19. 19, 72 
19,71 
19,69 


82.15. 6,5 
6,0 
5,9 




W. 0. 875 


Not. 9 
17 
21 
22 


8 
9 
9i 
9 


0. 22. 56, 17 
56,13 
56,17 
56,19 


82. 18. 2, 5 
0,9 
0,4 
0,7 





OBSERVATORY, DURHAM. 





BBDHILL 


OBSBBVATIONS 


OF DUBHAH COHFABI80N-8TAB8. 1 


Nam*. 


18SS. 


M««. 


B. A., I8S3, 0. 


N. P. D., 1853, 0. 




W.O. 


436 


Nov. 


18 
19 
21 

23 


9 

10 
8 


0. 25. 52, 81 
52,81 
52,89 
52,96 


o / // 

81. 2.26,4 
26,8 
25,9 
26,0 




W. 0. 


514 


Nov. 


:9 


— 


0. 30. 30, 71 


80. 58. 45, 4 




W. 1. 


489 


Nov. 


9 
18 
21 
22 


11 

10 


1. 28. 18, 46 
18,57 
18,61 
18,43 


88. 1.18,3 
17,1 
17,3 
16,7 




W. 1. 


536 


Nov. 
Dec. 


17 
30 


9i 
10 


1. 30. 31, 45 
31,47 


80. 14. 38, 4 
38,0 




W. 1. 


540 


Nov. 


22 


11 


1. 31. 20, 33 


86. 37. 31, 7 




W. 1. 


555 


Nov. 


21 


10 


1. 31. 40, 48 


80. 4.37,9 








Nov. 


9 

18 


10 
10 


1. 83. 49, 99 
49,86 


79. 6.53,3 
53,3 








W. 1. 


630 


Nov. 


17 
23 


7 
8i 


1. 34. 17, 98 
17,91 


88. 2.26,6 
26,7 




W. 1. 


633 


Oct. 

Nov. 


29 
19 
21 
22 


8 
9 
8 


1. 34. 50, 17 
50,00 
50,11 
50,09 


80. 29. 53, 6 
53,7 
53,9 
52,9 




B.A.C.543 


Nov. 


9 

17 
23 


7 
8 
8 


1. 39. 21, 68 
21,62 
21,48 


79. 53. 33, 3 
33,3 
30,7 








Nov. 


18 
31 


10 
10 


1. 41. 29, 67 
29,79 


81. 3.53,9 
54,6 








W. 1. 


756 


Nov. 


33 


10 


1. 42. 32, 06 


80. 55. 14, 3 




W. 1. 


801 


Nov. 


17 
21 
23 


9 

10 

9 


1. 44. 52, 55 
52,53 
52,48 


81. 8.26,6 
26,4 
27,1 




W. 1. 


860 


Nov. 


9 
18 
19 
21 
22 


10 

9 

8 

10 

10 


1. 47. 59, 31 
59,33 
59,35 
59,40 
59,35 


87. 8.41,1 
41,3 
40,5 
41,7 
40,7 





• 


OBSEKVATORY, DURHAM. 




BKDHILL OBSBBYATIONS 


OF DURHAM C0MFABI80N-STAES. 


Nam*. 


isn. 


mh. 


B.A.,18S3,». 


M.P.D., 18S3,0. 










h. m. 1, 


• / // 




W. 1. 962 


Not. 17 


9 


1. 54. 1, 57 


87. 1.41,1 






18 


8 


1,53 


40,9 




- 


21 


9 


1,58 


41,7 




W. 1. 984 


Nov. 9 


_. 


1. 55. 3, 80 


86. 51. 52, 2 






19 


9 


3,84 


50,4 






22 


9i 


3,79 


50,4 




W. 2. 35 


Nov. 9 


10 


2. 8. 54,08 


85. 55. 40, 4 






21 


10 


54,25 


41,0 




W. 2. 51 


Not. 17 


9i 


2. 4. 20,74 


86. 6.11,2 






19 


9 


20,85 


11,2 






23 


9 


(20, 46) 


12,1 




B.A.C. 687 


Not. 18 


7 


2. 5. 48,81 


85. 40. 34, 






22 


7i 


48,72 


34,8 




W. 2. 78 


Dec. 30 


9 


2. 6. 4,28 


86. 9.23,2 




W. 2. 112 


Nov. 9 


9 


2. 8. 6,43 


85. 2. 9,0 






19 


9 


6,42 


8,2 






22 


10 


6,37 


8,2 




W. 2. 158 


Nov. 17 


8 


2. 10. 54, 84 


82.30.- 2,2 






18 


8 


54, GO 


1,7 






21 


7 


54,81 


0,2 




W. 2. 309 


Nov. 9 


10 


2. 19. 7, 57 


83. 2.24,8 






17 


10 


7,55 


25,6 






21 


10 


7,56 


23,1 






22 


11 


7,46 


24,4 




W. 2. 347 


Nov. 18 


9 


2.21. 11,55 


82. 16. 51, 7 






19 


9 


11,46 


50,7 





OBSERVATORY, DURHAM. 



GENERAL CATALOGUE 

OF COMPARISON STARS, 

USED WITH THE FRAUNHOFER EQUATOREAL, 

AS CONCLUDED FROM RECENT OBSERVATIONS AT GREENWICH, 
EDINBURGH, AND REDHILL. 

(REFERRED TO IN THE NEXT SECTION). 



OBSERVATORY, DUEHAM. 





COHPAKiaON-BTAB* POE THB XaUATOBEAI.. 




Befamet 
Numbw. 


Obi. !l 
R.A. 


' MwnB.A., 1852,0 


Free. 


^^^iimii.r.v.,iau.« 


Fne. 










h. m. t. 


t. 




O f ff 


11 






1 


3 


0. 0. 6,17 


+ 3,071 


2 


77. 44. 24, 6 


- 20, 05 






2 


] 


0. 0.14,09 


3,071 


1 


101.57. 6,3 


20,05 






3 


2 


0. 0.43,70 


3,070 


2 


99. 38. 48, 1 


20,05 






4 


2 


0. 0.49,74 


3,071 





84. 12. 26, 5 


20,05 






5 


1 


0. 0.56,74 


3,072 


1 


84. 2.26,2 


20,05 






6 


1 


0. 1.38,24 


3,073 





81.12.45,0 


20,05 






7 


2 


0. 3.43,09 


3,076 


2 


77. 45. 58, 9 


20,05 






8 


2 


0. 5.26,03 


8,074 


2 


83. 55. 40, 2 


20,05 






9 


3 


0. 6. 7,64 


8,075 


4 


83.53. 1,3 


20,05 






10 


2 


0. 6.27,26 


8,062 


2 


102.' 7.37,8 


20,05 






11 


2 


0. 7.48,36 


8,078 


2 


81. 4.10,7 


20,04 






12 


3 


0. 7.55,05 


8,081 


3 


77. 24. 13, 5 


20,04 






13 


9 


0.10. 4,98 


3,078 


4 


83. 8.45,4 


20,04 






14 


3 


0. 11. 15, 24 


3,057 


3 


101. 46. 15, 2 


20,03 






15 


5 


0. 11. 31, 02 


8,079 


3 


83. 32. 24, 7 


20,03 






16 


5 


0. 12. 51, 70 


8,083 





80.53. 6,2 


20,02 






17 




0. 12. 59, 06 


8,080 




82. 37. 55, 3 


20,02 


G. T. Y. C. 




18 


8 


0. 16. 20, 11 


8,086 


3 


80. 53. 51, 6 


20,00 






19 




0.18. 4,19 


3,083 




83. 7.38,7 


19,99 


G. T. Y. C. 




20 


6 


0. 19. 15, 30 


8,090 





80. 40. 13, 1 


19,98 






21 


7 


0. 19. 16, 66 


8,086 


8 


82. 15. 26, 1 


19,98 






22 


5 


0. 20. 41, 25 


3,091 





80.37. 9,9 


19,98 






23 


10 


0.22.53,10 


3,089 


4 


82. 18. 21, 1 


19,96 






24 


3 


0. 23. 29, 59 


3,045 


3 


1(*.54. 9,7 


19,95 






25 


10 


0. 25. 49, 85 


3,095 


4 


81. 2.46,2 


19,93 






26 


7 


0. 30. 27, 62 


3,099 


1 


80.59. 5,4 


19,88 






27 


8 


1. 28. 15, 53 


3,088 


4 


88. 1.35,9 


18,58 






28 




1. 29. 15, 56 


3,173 




78.37. 0,9 


18,56 


G. T. Y. C. 




29 


5 


1.29.48,69 


*3, 189 




78. 40. 40, 9 


18,54 


G. T. Y. C. 




30 


2 


1.30.28,30 


3,159 


2 


m. 14. 46, 7 


18,51 






31 


2 


1. 30. 42, 01 


3,088 





88.10. 7,8 


18,51 






32 


5 


1.31.17,34 


3,102 


1 


86. 37. 50, 2 


18,48 






33 





1. 31. 19, 33 


3,178 





78. 18. 55, 9 


18,48 


• 




34 


1 


1. 81. 37, 32 


3,162 


1 


80. 4.46,4 


18,47 






35 





1. 32. 29, 03 


3,174 





78, 52. 18, 1 


18,44 






36 


7 


1. 33. 46, 86 


3,174 


2 


79. 7.11,6 


18,40 






37 


4 


1. 84. 14, 92 


8,089 


2 


88. 2.45,0 


18,39 






38 


5 


1. 34. 46, 98 


3,161 


3 


80. 30. 11, 9 


18,36 






39 


5 


1.38.53,25 


8,090 





88. 2.27,4 


18,22 






40 


3 


1.39.18,42 


3,170 


3 


79. 53. 50, 8 


18,21 






41 


7 


1. 41. 22, 68 


3,157 





81. 27. 47, 8 


18,13 






42 


2 


1.41.26,57 


3,161 


3 


81. 8.11,8 


18,12 






43 


2 


1. 42. 29, 01 


3,168 


1 


80. 55. 32, 4 


18,08 






44 


9 


1.44.49,36 


8,163 


4 


81. 8.44,7 


17,99 






45 




1. 45. 53, 80 


3,096 




87.32.42,0 


17,96 


Ed. & Green. 




46 


6 


1.47. 7,76 


3,099 





87.20. 6,8 


17,90 






47 


7 


1.47.66,86 


3,101 


5 


87. 8.58,9 


17,87 






48 


6 


1. 50. 19, 64 


3,103 


1 


87. 8.11,7 


17,77 






49 


9 


1. 53. 68, 53 


3,104 


4 


87. 1.58,5 


17,62 






50 


6 


1.55. 0,75 


+ 3,106 3 


86.52. 8,6 


- 17, 58 





OBSERVATORY, DURHAM. 





C0MFABI80 N-8 TARS 


rOB THE EQUATOBEAI.. 




Rcfmsea < 

NomlMr. 


>lw.in 
R.A. 


U«uB.A.,l8n,0. 


Pno. 


>lw.ia 
N.P.D. 


l(cuN.P.D..18»,0. 


Pne. 










h. m, ; 


9. 




« / // 


// 




51 




2. 1.57,60 


+ 3,112 




86. 28. 13, 5 


-17,29 


Edinb. 




52 


6 


2. 3.12,53 


3.123 


2 


85.37. 1,3 


17,23 






53 


3 


2. 3.51,13 


3,120 


2 


85. 55. 57, 9 


17,20 






54 


5 


2. 4.17,71 


3,118 


3 


86. 6.28,7 


17,18 






55 


8 


2. 5.32,86 


3,120 


1 


85. 56. 44, 5 


17,12 






56 


2 


2. 5.45,65 


3,123 


2 


85. 40. 51, 5 


17,12 






57 


1 


2. 6. 1,16 


3,118 


1 


86. 9.40,3 


17,10 






58 


6 


2. 7.15,62 


3,123 





85. 49. 23, 4 


17,05 






59 


5 


2. 8. 3,32 


3,133 


4 


85. 2.26,1 


17,01 






60 


4 


2. 10. 51, 60 


3,166 


4 


82. 30. 18, 2 


16,87 






61 


6 


2. 18. 28, 65 


3,146 


3 


84. 22. 33, 3 


16,50 






62 


5 


2.19. 4,42 


3,164 


5 


83. 2.41,9 


16,48 






63 


6 


2. 19. 16, 89 


3,145 





84. 26. 20, 2 


16,46 






64 


8 


2.21. 8,43 


8,176 


2 


82.17. 7,6 


16,37 






65 


8 


2.25. 8,19 


3,171 


3 


82.46. 5,5 


16.16 






66 




2. 27. 14, 32 


3,166 




83. 10. 32, 4 


16,06 


Edinb. 




67 


1 


2.27.58,44 


*3,308 


1 


83. 49. 21, 1 


* 17, 50 


Prop. m. 




68 




3. 41. 17, 69 


2,573 




114. 20. 12, 


11,42 


G. T. Y. C. 




69 


6 


3. 49. 57, 53 


8,171 


3 


84. 56. 53, 6 


10,78 


• 




70 


5 


3. 56. 16, 52 


3,140 


3 


86. 84. 14, 8 


10,25 






71 


1 


4. 7. 3,34 


3,133 


1 


87. 0.82,3 


9,49 






72 


1 


4. 9.35,41 


3,116 


1 


87. 50. 21, 3 


- 9,30 






73 


2 


7.10. 2,61 


3,335 


2 


78. 18. 47, 3 


+ 6,03 






74 


6 


7. 15. 49, 14 


3,321 


5 


78. 48. 41, 7 


6,51 






75 


3 


7. 17. 17, 87 


4,415 


3 


43.11. 5,4 


6,63 


Durham. 




76 


7 


7.18.30,04 


3,323 


5 


78.42. 0,9 


6,73 






77 


7 


7. 23. 30, 65 


3,315 


5 


78. 57. 47, 4 


7,15 






78 


6 


7. 25. 55, 91 


3,810 


4 


79. 6.68,1 


7,35 






79 


6 


7. 26. 51, 33 


3,296 


4 


79- 42. 42, 6 


7,42 






80 


5 


7.27. 4,00 


3,300 


3 


79. 33. 44, 6 


7,43 






81 


6 


7. 29. 10, 68 


3,303 


3 


79. 22. 16, 2 


7,61 






82 


6 


7. 29. 26, 94 


3,297 


3 


79. 38, 13, 4 


7,63 






83 


. 6 


7. 37. 32, 23 


3,290 


5 


79. 47. 11, 7 


8,27 






84 


8 


7. 39. 27, 46 


3,285 


5 


80. 0.51,2 


8,44 






85 


6 


7.40. 5,89 


3,286 


4 


79. 55. 14, 6 


8,49 






86 


2 


7.43.23,75 


4,075 


2 


50. 8.26,9 


8,74 


Durham. 




87 


8 


7. 49. 22, 29 


3,278 


4 


80. 7.23,2 


9,21 






88 


2 


7. 53. 41, 15 


3,975 


2 


52. 27. 17, 2 


9,54 


Durham. 




89 


8 


8. 4.49,38 


3,273 


5 


79. 58. 56, 4 


10,39 






90 


7 


8. 8.12,47 


3,268 


6 


80. 8.35,8 


10,64 






91 


6 


8. 14. 59, 46 


3,321 


4 


77. 20. 33, 9 


11,14 






92 


6 


8. 15. 49, 34 


3,289 


6 


78. 53. 41, 5 


11,19 






93 


8 


8. 18. 43, 24 


3,295 


4 


78. 29. 40, 


11,41 






94 


6 


9. 5.50,18 


3,513 


5 


64. 22. 41, 3 


14,54 






95 


2 


9. 21. 33, 83 


3,474 


2 


64. 40. 80, 4 


15,45 






96 


3 


9. 22. 59, 15 


3,467 


3 


64. 56. 14, 


15,53 






97 


5 


9. 28. 14, 00 


3,454 


4 


65. 2.22,9 


15,81 






98 


6 


9. 29. 28, 42 


3,447 


5 


65. 16. 17, 4 


15,89 






99 


2 


9. 36. 50, 59 


3,422 


2 


65. 50. 49, 1 


16,26 


Durham. 




100 


6 


9. 56. 59, 09 


+ 3,328 


5 


69.22. 5,4 


+17,24 







OBSERVATORY, DURHAM. 



COMPABISON-ST ARS POR THE EQUATOREAL. 1 


R0f9roiiC6 
NamlMr. 


B.A. 


M*uB.A.,18H,0. 


Piee. 


Olw.ln 
P.P.D. 


Mauiir.P,D.,18SS,0. 


Pne. 








h. m. : 


: 




• / // 


II 




101 


6 


10. 0. 6,69 


+3,307 


4 


70. 30. 47, 1 


+ 17,37 




102 


2 


10. 1. 0,64 


3,303 


4 


70. 44. 38, 6 


17,41 


fDurham. 


103 


4 


10. 11. 48, 37 


* 3, 322 


4 


69. 24. 43, 4 


* 18, 01 


104 


2 


11. 32. 48, 56 


3,143 


4 


65. 34. 50, 


19,91 


105 


3 


11. 45. 14, 13 


3,111 


4 


65. 23. 44, 


30,01 




106 


4 


12. 0.29,87 


3,070 


5 


65. 28. 26, 5 


20,05 




107 


5 


12. 4.14,08 


3,060 


5 


65. 51, 11, 8 


20,05 




108 




12. 11. 50, 50 


3,040 




66. 8.32,0 


20,03 


B. A. C. 


109 


7 


12. 14. 57, 06 


3,033 


5 


66. 42. 49, 9 


20,01 




110 


4 


12.17. 3,97 


3,029 


3 


67. 0.38,3 


20,00 




111 





12. 17. 17, 67 


3,028 


1 


66. 48. 33, 8 


20,00 




112 


6 


12. 20. 39, 15 


3,024 


5 


68. 49. 31, 9 


19,97 




113 


7 


12. 22. 55, 47 


3,015 


4 


67. 13. 54, 1 


19, 95 




114 


1 


12. 23. 52, 58 


3,018 


3 


68. 57. 24, 5 


19,95 


• 


115 


1 


12.24. 9,52 


3,013 


3 


67. 36. 17, 2 


19,94 




116 


3 


12. 24. 44, 75 


3,014 


2 


68. 15. 45, 6 


19,94 




117 


6 


12.26. 2,81 


3,012 


4 


68. 44. 47, 5 


19,93 




118 


a 


12. 27. 23, 90 


3,006 


3 


67.38. 5,0 


19,91 




' 119 


6 


12. 29. 24, 84 


3,005 


3 


68. 56. 50, 5 


19,89 




120 


3 


12. 29. 47, 63 


3,001 


3 


67.59. 8,6 


19,88 




121 


2 


12. 30. 52, 36 


3,001 


3 


68. 43. 12, 9 


19,87 




122 


3 


12. 31. 13, 31 


2,999 


2 


68. 27- 52, 3 


19,87 




123 




12. 31. 45, 50 


2,997 




68. 7.21,0 


19,86 


Edinb. 


124 





12. 32. 12, 23 


3,048 


2 


83. 4. 9,1 


19,86 




125 


6 


12.46. 8,99 


3,047 


5 


84 57. 21, 6 


19,65 




126 




12.48. 9,16 


3,050 




85. 47. 50, 2 


19,62 


B. A. C. 


127 


3 


13. 0.26,29 


3,046 


3 


85.57. 5,7 


19,36 


Durham. 


128 


4 


13. 4.51,25 


3,048 


4 


86. 33. 31, 2 


19,26 


Durham. 


129 




13. 8. 1,88 


3,044 




86. 9.57,5 


19,18 




130 


8 


13.45.25,90 


2,884 


4 


72. 32. 14, 6 


17,97 




181 


1 


13. 46. 39, 53 


2,946 


1 


78. 12. 16, 9 


17,92 




132 


3 


13. 47. 35, 32 


2,777 


3 


64. 3.44,5 


17,89 




133 


6 


13. 54. 38, 45 


2,713 


5 


60. 52. 23, 6 


17,60 




134 


8 


14. 0.13,52 


2,527 


4 


50. 52. 29, 5 


17,36 




135 


6 


14. 16. 43, 43 


2,349 


3 


46. 6.51,7 


16,59 


/ R. A. by 
Altona. 


136 


3 


14. 17. 47, 72 


2,401 


3 


48. 28. 58, 5 


16,54 


137 


8 


14. 23. 30, 05 


2,206 


5 


42. 11. 19, 4 


16,25 


138 


6 


14. 26. 45, 17 


2,061 


3 


38. 19. 28, 1 


16,09 




189 


6 


14. 28. 53, 32 


2,391 


3 


49. 55. 25, 8 


15,97 




140 


7 


14. 33. 33, 66 


1,900 


3 


35.20. 6,0 


15,72 




141 


4 


14. 34. 50, 75 


2,356 


2 


49.28.20,4 


15,65 




142 


2 


14.35. 8,46 


1,814 


2 


33. 39. 31, 3 


15,64 




143 


1 


14. 86. 33, 10 


1,940 


1 


36.43. 8,8 


15,56 




144 




14. 37. 59, 83 


2,329 




48. 54. 44, 5 


15,48 


G. T. Y. C. 


145 


6 


14. 45. 53, 14 


1,571 


5 


80. 33. 39, 3 


15,03 




146 


7 


14. 50. 33, 96 


2,215 


3 


46. 36. 29, 8 


14,76 




147 


7 


14. 53. 32, 48 


1,535 


4 


30. 52. 41, 4 


14,58 




148 


6 


141 55. 55, 52 


1,353 


3 


28. 18. 58, 3 


14,47 




149 




14. 57. 52, 89 


2,127 




44. 46. 29, 4 


14,82 


G.T.Y.C. 


150 


3 


15. 8.40,82 


+ 3,239 


3 


99. 56. 42, 5 


+18,95 





OBSEUVATORY, DURHAM. 





COMPARISO N-S TARS 


VOR THB BQtTATOREAI/. 1 


Refarane* 
Nombw. 


Olw.fai 
R.A. 


HeuiR.A„l85S.». 


Fno. 


OIW,iD 

H.P.D. 


Mean N.P.D., 180,6. 


FM. 


■ 


151 





15." 4.' 86," 02 


+2^063 


3 


m 1 't 

43. 42. 22, 4 


It 

+ 13,90 




152 


3 


15. 6.16,26 


0,978 


3 


24. 53. 29, 4 


13,79 




153 


2 


15. 9. 8,62 


1,040 


2 


25. 49. 23, 1 


13,60 




154 


6 


15. 24. 40, 86 


1,906 


5 


41. 46. 34, 7 


12,58 




155 


2 


15. 33. 43, 15 


8,360 


2 


105. 5.15,0 


11,95 




156 


3 


15. 34, 27, 23 


3,370 


4 


105.32. 6,1 


11,90 




157 


3 


15.35. 7,30 


3,851 


3 


104. 83. 52, 1 


11,86 




158 


6 


15. 35. 45, 19 


8,364 


6 


105. 11. 49, 


11,81 




159 


3 


15.43.19,60 


3,355 


3 


104. 24. 43, 4 


11,26 




160 


6 


15. 44. 38, 57 


0,285 


2 


21.22.47,3 


11,17 




161 


2 


15. 44. 59, 92 


3,354 


2 


104.16. 6,2 


11,14 




163 


3 


15-45. 7,86 


3,555 


3 


113.31.59,0 


11,14 




163 


3 


15. 47. 56, 82 


8,350 


8 


103. 57. 35, 4 


10,92 




164 


3 


15. 49. 54, 43 


+ 3,348 


8 


103. 50. 54, 6 


10,79 




165 


5 


15. 54. 23, 31 


-0,047 


1 


20. 6.36,7 


10,45 




166 


3 


15. 58. 48, 58 


+ 3,352 


8 


103.40. 8,7 


10,12 




167 


3 


15. 59. 55, 51 


+ 3,350 


8 


103.32.11,0 


10,04 




168 


5 


16. 38. 86, 45 


-0,946 


4 


17.20. 8,2 


6,97 




169 


5 


16. 59. 14, 93 


-1,244 


4 


16.39. 1,0 


5,25 


• 


170 


2 


17. 5. 5,50 


+1, 120 


3 


33. 38. 31, 


4,77 




171 


5 


17.40. 4,14 


-1,602 


2 


15. 54. 45, 9 


+ 1,75 




172 


3 


18.13. 4,58 


+3,637 


3 


112.59. 4,2 


- 1,13 




173 


1 


18.16. 9,88 


+8,638 


1 


113. 3.16,5 


1,42 




174 


3 


18.23.85,46 


+3,619 


3 


112. 23. 37, 2 


2,05 




175 


7 


19. 6.26,13 


- 1, 159 


2 


16.51. 9,4 


5,74 


Altona. 


176 


3 


19. 18. 22, 28 


-1,068 


2 


16. 55. 14, 7 


6,73 




177 


6 


19. 20. 31, 25 


-0,900 


2 


17. 82. 35, 7 


6,90 


Altona. 


178 


3 


19. 22. 39, 92 


+3,258 


3 


98. 29. 25, 


7,08 




179 


3 


19. 24. 55, 99 


3,258 


8 


98. 18. 29, 5 


7,26 




180 


3 


19. 27. 30, 36 


3,241 


3 


97. 46. 45, 4 


7,47 




181 




19. 28. 55, 70 


3,230 




97.21. 7,8 


7,58 


B. A. C. 


182 


3 


19.34.50,49 


3,217 


3 


96.49. 6,2 


8,06 




183 


10 


23. 12. 88, 10 


3,049 


4 


85. 29. 39, 


19,63 




184 




28. 12. 48, 00 


3,049 




85. 25. 29, 7 


19,63 


Edinb. 


185 


11 


23. 19. 47, 72 


3,041 


5 


82. 44. 51, 4 


19,74 




186 




23. 20. 27, 71 


3,048 




84.26. 0,5 


19,76 


G. T. Y. C. 


187 


6 


23. 22. 24, 09 


8,044 





82. 59. 43, 5 


19,78 




188 


3 


23. 22. 50, 21 


8,050 


2 


84. 23. 21, 8 


19,79 




189 


1 


23. 23. 23, 59 


3,044 


1 


82.49. 7,3 


19,80 




190 


3 


23. 23. 24, 99 


3,038 


1 


81. 19. 55, 8 


19,80 




191 


6 


28. 24. 41, 36 


3,048 


1 


83. 43. 45, 7 


19,82 


Durham 


192 


6 


23. 25. 54, 70 


3,039 


% 


80. 46. 53, 3 


19,83 




193 


4 


23. 26. 19, 87 


3,053 





84.51. 5,7 


19,84 




194 


9 


23. 27. 41, 64 


3,032 


2 


78. 9.13,3 


19,85 




195 


2 


23. 28. 43, 00 


3,052 





83. 57. 24, 1 


19,87 




196 


3 


28. 28. 43, 70 


3,040 


% 


80. 18. 44, 2 


19,87 




197 


7 


28. 29. 15, 96 


8,<K5 





84.54. 5,2 


19,87 




198 


2 


28. 29. 27, 51 


3,039 


1 


79.48.12,9 


19, 88 




199 


8 


23. 30. 31, 89 


3,034 





77. 56. 18, 9 


19,89 




200 


3 


23. 31. 23s, 87 


+3,087 


2 


78.37.27,9 


-19,90 





OBSERVATORY, DURHAM. 



COM? ABISON-STAKS FOB THE E Q U A T O B E A L. 



Referenett 
Noiqber. 



201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 



ObB. Id 
R,A. 



4 
5 

8 

4 

12 

7 

11 
6 
7 
5 
5 
6 
3 

7 
3 
1 
2 



Mun R.A., leea, O. Pne. 



h, m. 

23. 31. 
23. 32. 
23. 32. 
23. 34. 
23. 34. 
23. 35. 
23. 37. 
23. 39. 
23. 45. 
23.45. 
23. 47. 
23.48. 
23.48. 
23. 49. 
23. 50. 
23. 56. 
23. 58. 
23. 58. 
23. 59. 
23. 59. 
23. 59. 



49,81 
20,33 
22,72 
24,45 
29,82 
50,62 
49,41 
28,14 

4,41 
26,59 

1,30 

3,76 
52,81 
25,96 
12,32 
55,41 

6,36 
24,09 
29,37 
48,99 
57,09 



Obs.)ll 
N.P.D, 



+3,039 
*3,085 
3,046 
3,054 
3,040 
3,047 
3,050 
3,062 
3,055 
3,054 
3,052 
3,062 
3,059 
3,060 
3,060 
3,074 
3,068 
3,069 
3,071 
3,071 
+3,071 



2 

2 

4 


3 

3 

3 

2 


2 
1 
2 



Mean N.P.D., 1893,0. 



79. 

85. 

81. 

83. 

78. 

80. 

80. 

85. 

79. 

78. 

76. 

82. 

79. 

79. 

79. 
101. 

77. 

77. 

83. 
101. 
101. 



2.41,1 
10.31,8 

8.30,1 
34. 5,2 

4.33,3 
29.25,5 
38.28,6 
34. 18, 7 
52.32,6 
53. 50, 5 
13.26,8 
35.59,7 
31.51,6 
36. 17, 1 
20.55,8 
20. 1,1 
25.37,6 
56.56,1 
56.50,4 
51.26,2 
31.36,9 



Pne. 



-19,90 

*19,47 
19,91 
19,93 
19,93 
19,94 
19,96 
19,97 
20,01 
20,01 
20,02 
20,03 
20,03 
20,03 
20,04 
20,05 
20,05 
20,05 
20,05 
20,05 

-20,05 



Naut. Aim. 



Edinb. 



Edinb. 



DIFFERENTIAL OBSERYATIONS 



OF THE SMALL PLANETS, AND COMETS, 



TAKEN WITH THE FRAUNHOFER EQUATOREAL, 



IN 1850. 1851, AND 1852. 





OBSERVATORY, DURHAM. 




XQUATU&BALOBSERVATIONS. 1 


Btt. 


Ontnuich Uamn TImt. 


Apputnt B-A, 


C — 0. 


Apparnt|N.P.D. 


c— o. 


». m. ». 


k. at. $. 


(. 


• / // 


tt 




1850. Juno. 










1 


May 1..13. 14. 15 


13. 3.5039 


+ 3,09 


86. 25. 14,7 


+ 14,6 


2 


2. . 14. 30. 57 


13. 8. 12,~28 


+ 8,52 


83. 20. 27, 6 


+ 18,3 


8 


6. . 12. 14. 12 
1850. Iris. 


13. 1. 1,86 


+ 2,54 


86. 4.17,7 


+ 15,1 


1 


May 4..14. 38. 20 


15. 44. 36, 37 


-l-'O, 84 


113. 29. 37, 2 


+ 0,8 


2 


5. . 13. 42. 41 
1850. Pbtersbn's 


16. 43. 41, 57 
Comet 


+ 0,66 


113. 25. 54, 3 


- 2,2 


1 


May 9..12. 54. 35 


19. 13.*25, 00 


+ 2,25 


17. 29. 50, 4 


+ 42,4 


2 


12. . 10. 52. 40 


19. 6 35, 40 


-2,21 


17. 3.17,5 


17,8 


3 


12.. 11. 31. 15 


19. 6.32,55 


8,63 


17. 8. 4,9 


16,1 


4 


14. . 13. 26. 2t 


19. 0.32,74 


2,32 






6 


14. . 13. 26. 10 


19. 0.33,81 


8,86 


16.45. 0,7 


20,7 


6 


15..11. 53. 13 


18. 57. 34, 10 


8,04 


16. 87. 32, 1 


9,6 


7 


29. . 12. 46. 26 


17. 47. 17, 17 


1,81 


15. 46. 48, 


20,1 


8 


June 4.. 11. 54.22 


17. 4.17,46 


-0,68 


16. 34. 23, 5 


26, 1 


9 


7. . 13. 24. 20 


16. 40. 46, 21 


+ 5,12 


17. 26. 17, 8 


+ 4,1 


10 


13. . 12. 23. 56 


15. 56. 21, 75 


1,14 


20.15. 8,3 


- 17,2 


U 


15. . 12. 19. 10 


15. 42. 27, 06 


8,97 


21. 84. 55, 2 


+ 0,8 


12 


19. . 13. 17. 30 


15. 16. 46, 27 


0,09 


24. 59. 85, 6 


- 6,4 


13 


20.. 12. 28. 3 


15.11. 8,96 


2,35 


25. 57. 48, 7 


7,3 


14 


22. . 12. 38. 30 


15. 0. 5,60 


1,36 


28.11. 3,4 


7,4 


15 


24. . 12. 47. 13 


14. 49 51, 78 


2,15 


30. 42. 25, 8 


11,5 


16 


24. . 13. 21. 28 


14. 49. 45, 34 


1,61 


80. 44. 12, 9 


4,0 


17 


26. . 13. 43. 11 


14. 40. 19, 61 


1,86 


83. 86. 15, 7 


11,5 


18 


27..13. 28. 36 


14. 35. 58, 82 


1,33 


35. 8.20,3 


6,3 


19 


28.. 13. 49. 9 


14. 81. 43, 82 


0,84 


86. 48. 23, 


14,1 


20 


29.. 12. 46, 1 


14. 27. 52, 34 


+ 0,60 


88. 27. 50, 3 


9,1 


21 


July 1..12. 43. 32 


14. 20. 20, 32 


-0,75 


42. 12. 51, 9 


9,6 


22 


8.. 11. 25. 7 


14 13. 34, 85 


+ 0,05 


46. 14. 47, 


7,8 


23 


4. . 11. 35. 26 


14. 10. 18, 41 


-0,72 


48. 28. 59, 


7,9 


24 


5. . 11. 45. 52 


14. 7. 9,23 


+ 0,07 


50, 49. 13, 9 


8,2 


26 


9. . 10. 56. 33 


18.66. 1,09 


-0,11 


60. 55. 47, 9 


2,8 


26 


10. . 13. 31. 18 


13. 53. 13, 49 


-0,28 


63. 58. 37, 6 


5,8 


27 


13. . 11. 57. 55 


18. 46. 23, 21 


-0,20 


72. 21. 47, 8 


- 1,4 


28 


15. . 11. 20. 36 
1850. Flora. 


13. 42. 12, 17 


+ 0,20 


78. 7.52,5 


0,0 


1 


Sept.30. . 11. 32. 58 


0. 16. 54, 28 


+ 8,85 


101. 6.50,0 


- 17,6 


2 


Oct. 8..11. 31. 24 


0. 10. 12, 08 


2,98 


101.48. 8,0 


17,0 


8 


9.. 12. 39. 26 


0. 9.23,14 


2,94 


101.52. 6,2 


17,1 


4 


14.. 14. 8.11 


0. 6.45,86 


+ 2,75 


102. 6.18,2 


- 15,9 


5 


28.. 11. 4.14 


23. 59. 26, 46 




102. 0.50,1 




6 


29.. 9.56.57 


28. 59. 14, 17 




101. 68. 16, 6 




7 


Not. 5.. 10. 15.22 


23, 58. 41, 74 




101. 80. 17, 5 




8 


5.. 11. 0.41 


28. 58. 41, 18 




101.80. 6,8 




9 


8.. 11. 37. 4 


28. 58. 59, 90 




101. 18. 44, 1 




10 


21..11. 24. 18 


0. 8.50,58 




99.38. 4,7 





OBSERVATORY, DURHAM. 







A 8 S tr M £ D 


POSITIONS 


O F S T A B 8. 1 


6*t. 


Star. 


Appimt R.A. 


Compt. 


Appsnnt M.PJ). 


Compt. 






h. m. 4, 

For Juno. 




• /. II 




1 


128 


18. 4.46,52 


12 


86. 32. 57, 9 


4 




2 


129 


13. 7.57,17 


12 


86. 9.24,0 


4 




3 


127 


13. 0.24,54 
For Iris. 


26 


85. 56. 31, 8 


9 




1 


162 


15.45. 2,57 


4 


113. 31. 35, 8 


3 




2 


162 


2,58 
For Comet. 


15 


35,9 


5 




1 


177 


19. 20. 35, 73 


3 


17. 32. 59, 8 


1 




2 


175 


19. 6.81,55 


8 


16. 51. 29, 9 


5 




3 


176 


19. 18. 27, 41 


7 


16. 55. 37, 8 


2 


, 


4 


175 


19. 6.31,65 


6 









5 


176 


19. 18. 27, 53 


7 


16. 55. 37, 4 


2 




6 


175 


19. 6.31,73 


10 


16. 51. 29, 2 


a 




7 


171 


17. 40. 11, 68 


11 


15.54.40,6 


4 




8 


169 


16. 59. 21, 50 


5 


16. 38. 44, 8 


1 




9 


168 


16. 38. 42, 12 


3 


17. 19. 46, 5 


1 




10 


165 


15. 54. 26, 29 


6 


20. 6. 4,1 


6 




11 


160 


15. 44. 40, 72 


19 


21. 22. 12, 4 


4 




12 


152 


15. 6.16,24 


10 


24. 52. 47, 3 


2 




13 


153 


15. 9. 8,41 


23 


25. 48. 41, 4 


5 




14 


148 


14. 55. 54, 42 


15 


28. 18. 14, 8 


3 




15 


145 


14. 45. 51, 43 


25 


30. 32. 54, 


5 




16 


147 


14. 53. 30, 91 


9 


30. 51. 57. 2 


2 




17 


142 


14. 35. 6, 09 


15 


33. 38. 44, 9 


3 




18 


140 


14. 33. 31, 08 


30 


35. 19. 19, 6 


6 




19 


143 


14. 36. 30, 39 


10 


36. 42. 22, 3 


2 




20 


138 


14. 26. 42, 17 


28 


38. 18. 41, 


6 




21 


137 


14. 23. 26, 71 


32 


42. 10. 32, 6 


7 




22 


135 


14. 16. 39, 77 


25 


46. 6. 4, 7 


5 




23 


136 


14. 17. 43, 92 


23 


48. 28. 12, 4 


5 




24 


134 


14. 0. 9,36 


28 


50, 51. 42, 3 


6 




25 


133 


13. 34. 33, 92 


40 


60. 51. 38, 4 


8 




26 


132 


13. 47. 30, 65 


12 


64. 2.59,7 


3 




27 


130 


13. 45. 21, 04 


30 


72. 31. 32, 2 


8 




28 


131 


13. 46. 34, 59 
For Flora. 


15 


78. 11. 36, 3 


5 




1 


24 


0. 23. 26, 15 


3 


100. 54. 82, 8 


1 




2 


14 


0. 11. 11, 80 


24 


101. 46. 38, 8 


8 




3 


14 


11,81 


15 


38,9 


5 




4 


10 


0. 6.23,81 


16 


102. 8. 2,0 


8 




5 


2 


0. 0.10,55 


24 


101. 57. 31, 7 


8 




6 


220 


23. 59. 45, 44 


16 


101. 51. 51, 6 


8 




7 


216 


23. 56. 51, 79 


24 


101. 20. 27, 


8 




8 


221 


23. 59. 53, 49 


23 


101.82. 2,9 


8 




9 


216 


23. 56. 51, 77 


9 


101. 20. 27, 3 


3 




10 


8 


0. 0.39,97 


7 


97. 39. 15, 2 


3 







OBSERVATORY, DURHAM. 




BQVATOBBALOB8SBTATION8. 1 


art. 




Appunat R.A. 


C — 0. 


Appunt N P.D. 


c— o. 




k. m. : 


h. m, 1. 


t. 


• / »/ 


// 




1850. ViCTOBIA. 










1 


Sept. 16. . 15. 34. 39 


28.42. 7,91 


-0,02 


76. 20. 48, 9 


- 0,2 


2 


17. . 12. 10. 56 


23. 41. 25, 22 


+0,16 


76. 28. 43, 5 


+ 0,5 


3 


26.. 9.23. 5 


23. 34. 22, 57 


0,13 


77. 58. 52, 


+ 0,9 


4 


26. . 10. 24. 41 


23. 34. 20, 72 


0,08 


77. 59. 18, 6 


+ 2,0 


5 


28. . 9. 51. 27 


23. 32. 54, 45 


0,08 


78. 20. 50, 9 


+ 1,1 


6 


30. . 8. 59. 38 


23. 31. 32, 64 


0,26 


78. 42. 32, 3 


- 0,6 


7 


Oct. 1..10. 25. 57 


23. 30. 50, 54 


0,18 


78. 54. 18, 3 


- 0,6 


8 


5.. 8.24.44 


23. 28. 27, 57 


0,32 


79. 37. 54, 4 


- 0,9 


9 


8.. 10. 3.33 


23. 26. 51, 62 


0,28 


80. 11. 47, 


- 0,4 


10 


9.. 8.11.22 


23. 26. 25, 79 


0,28 


80. 21. 55, 3 


(- 5,8) 


11 


11. . 10. 52. 19 


23. 25. 32, 19 


+0,12 


80. 44. 36, 3 


+ 0,2 


12 


14.. 8.45.18 


23. 24. 31, 32 


-0,20 


81. 15. 10, 4 


- 0,4 


13 


14. . 11. 33. 59 


23. 24. 28, 93 


+0,05 


81. 16. 19, 9 


+ 2,4 


14 


23. . 10. 52. 38 


23.23. 0,66 


+0,01 


82. 41. 53, 8 


+ 1,8 


15 


23. . 11. 51. 53 


23.23. 0,85 


-0,24 


82. 42. 13, 6 


+ 8,4 


16 


26. . 13. 26. 57 


23.23. 5,50 


-0,44 


83. 7. 52, 1 


+ 2,5 


17 


28. . 8. 5. 13 


23. 23. 15, 44 


+0,15 


83. 21. 48, 8 


+ 0,3 


18 


29.. 8. 5.55 


23. 23. 23, 87 


+0,21 


83. 29. 20, 6 


I 0,4 


19 


30.. 7.57.16 


23. 23. 33, 92 


+0,40 


83. 36. 35, 2 


- 0,4 


20 


Nov. 2..10. 18. 52 


23. 24. 17, 73 


-0,05 


83. 57. 37, 2 


+ 3,2 


21 


4. . 10. 47. 38 


23. 24. 55, 33 


0,19 


84. 10. 8, 2 


8,1 


22 


5.. 8. 2.43 


23. 25. 14, 09 


0,27 


84. 15. 19, 8 


2,0 


23 


8.. 9.36.41 


23. 26. 29, 43 


0,64 


84. 81. 45, 5 


2,6 


24 


12. . 11. 11. 38 


23. 28. 32, 55 


0,45 


84.50. 0,1 


4,7 


25 


12. . 12. 0. 12 


23. 28. 33, 79 


0,32 


84.50. 4,7 


(+ 8,2) 


26 


14.. 7.17.48 


23. 29. 36, 87 


0,54 


84.57. 0,1 


1,7 


27 


16.. 8.23. 6 


23. 30. 53, 90 


0, 12 


85. 3.46,0 


8,7 


28 


21.. 8.32.27 


23. 34. 28, 87 


0,58 


85. 16. 21, 4 


2,6 


29 


27. . 10. 16. 21 


23. 39. 33, 16 


0,83 


85. 24. 10, 2 


4,3 


30 


28.. 9.59. 7 
1850, 51. Metis, 


23. 40. 26, 50 


-0,47 


85. 24. 42, 5 


+ 4,6 


1 


Dec. 23. . 15. 36. 58 


10. 2.50,37 




70. 35. 19, 2 




2 


27. . 14. 27. 31 


10. 3. 17, 39 




70. 19. 50, 9 




3 


Jan. 6.13. 29. 16 


10. 1.58,08 




69.29. 6,9 




4 


7. . 14. 38. 17 


10. 1.37,96 




69. 22. 50, 9 




5 


Feb. 8. . 10. 50. 11 


9. 36. 87, 13 


-3,48 


65. 49. 21, 8 


+ 6,4 


6 


8. . 12. 28. 51 


9. 36. 32, 76 


3,42 






7 


14.. 13. 23. 5 


9. 30. 16, 42 


3,69 


65. 17. 30, 4 


+ 3,5 


8 


16. . 14. 50. 40 


9. 28. 10, 77 


3.30 


65. 8.18,1 


5,8 


9 


17. . 10. 45. 36 


9. 27. 21, 50 


8)68 


65. 4.52,3 


4,8 


10 


17.. 11. 44. 15 


9. 27. 18, 68 


8,28 


65. 4.36,4 


(+11,8) 


11 


20.. 13. 31. 8 


9. 24. 20, 06 


3,50 


64. 53. 12, 4 


6,8 


12 


21. . 12. 54. 37 


9. 23. 25, 39 


8,60 


64. 49. 59, 8 


6,7 


13 


23. . 12. 47. 51 


9. 21. 36, 24 


-3,27 


64.44. 6,0 


+ 5,5 


14 


Mar. 4.. 9.11.30 


9. 14. 41, 31 




64. 28. 29, 




15 


10. . 12. 19. 29 


9. 11. 11> 49 




64. 27. 86, 8 





OBaSBVATOEY, DURHAM. 



A,8dT7HBD POSITIONS OV STABS. 



8*t. 



8Ur. 



1 
2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 



1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 



211 
211 
205 
199 
194 
200 
201 
198 
196 
206 
192 
190 
203 
189 
185 
187 
204 
191 
191 
195 
188 
186 
186 
197 
193 
197 
202 
202 
208 
208 



102 
101 
108 
100 
99 



98 
97 

96 
96 
95 
94 



Apptnnt B.A. 



ik. M. «. 

For Victoria 
23. 46. 57, 97 

57,98 
23. 34. 26, 51 
23. 30. 28, 59 
23. 27. 38, 34 
28. 31. 20, 06 
28. 31. 46, 49 
23. 29. 24, 17 
23. 28. 40, 83 
23. 85. 47, 27 
23. 25. 51, 30 
23. 28. 21, 58 
23. 32. 19, 33 
23. 23. 20, 10 
23. 19. 44, 22 
23. 22. 20, 57 
28. 34. 20, 94 
23. 24. 37, 81 

87.80 
28. 28. 89, 43 
23. 22. 46, 59 
23. 20. 24, 07 

24,04 
23. 29. 12, 28 
23, 26. 16, 17 
23. 29. 12, 26 
23. 82. 16, 68 

16,63 
23. 39. 24, 38 

2i, 82 

For Metis. 
10. 0.66,90 
10. 0. 3, 15 
10. 11. 45, 05 
9. 56. 55, 85 
9. 36. 47, 92 

9. 29. 25, 79 

25,79 

9. 28. 11, 37 

9. 22. 56, 51 

66,51 

9. 21. 81, 19 

9. 6.47,43 

47,40 



Gompi. 



18 
15 
10 
11 
16 
16 
14 
24 
16 
15 

8 
24 
24 

8 
12 
18 
16 
24 
24 
24 

8 
24 
11 
24 
18 
14 
28 
24 
12 
28 



18 
24 
12 
18 
18 

24 
21 
24 

24 
16 
11 
14 
24 



App*r»Bt N.FJ>. 



76. 18, 

78. 4, 
n. 66, 
78. 9, 

78. 37, 

79. a, 

79. 48, 

80. 19. 

80. 29. 
80.47. 

81. 20. 

81. 8, 

82. 49. 

82. 45. 

83. 0. 

83. 34. 
88. 41. 

83.67. 

84. 23. 
84.26. 

84. 64, 

84. 61. 
81. 64. 

85. 10. 

86. 84. 



49,8* 

49,7* 

64,6 

39,9* 

33,9 

48,6 

1,7 
83,2 

4,8 
46,0* 
13,3 
15,5 
60,2 
27,1 
11,0 

3,3* 
25,7* 

6,7 

5,7 
44,4* 
42,1 
20,6 
20,7 
26,0* 
26,6* 
26,1* 
52,7 
62,9 
40,9* 
41,0* 



70. 44. 26, 
70. 30. 84, 2 
69. 24. 81, 
69. 21. 64, 1 
66. 60. 89, 9 

65.16. 7,9 

7,9 

66. 2.18,7 

64. 56. 4, 8 

4,8 

64. 40. 21, 

64. 22. 81, 9 

81,4 



Compi< 



6 
6 

10 
4 
6 
8 
5 
8 
6 
5 
8 
8 
8 
8 
4 
6 
6 
8 
8 
8 
8 
8 
4 
8 
6 
8 

. 8 
8 
6 
8 



An asterisk placed against 
a star in either element in- 
dicates that that element has 
not been recently observed. 



Transit circle. 



Transit oirde. 



OBSERVATOEY, DURHAM. 





ZQVATOSEAI. OBSEBTATIONS. 




8tl. 


OtWBiriehllwBTtaM. 


Apputst B.A. 


c.-o. 


ApiwrMit N.P.D. 


c.-o. 






A. m. t. 


h. m. «. 


t. 


o / // 


// 






1851. Hkbe. 












1 


June 17.. 13. 7.48 


19. 38. 50, 25 




96. 53. 42, 2 






2 


26. . 12. 56. 57 


19. 32. 45, 57 


-1,07 


97.29. 2,8 


- 3,3 




3 


27.. 13. 7.51 


19. 31. 58, 07 


1,12 


97.34. 6,8 


0,8 




4 


29.. 12. 39. 7 


19. 30. 21, 10 


1,00 


97. 41. 52, 9 


4,5 




5 


80.. 12. 9. 1 


19. 29. 31, 67 


1,01 


97. 50. 29, 4 


3,9 




6 


July 4.. 13. 0.44 


19. 25. 58, 36 


0,98 


98. 15. 49, 8 


1,5 




7 


6. . 10. 47. 20 
1851. Ibis. 


19. 24. 12, 95 


-0,80 


98.29. 4,7 


- 4,3 




1 


Sept. 9.. 10. 59. 2 


0. 4.59,52 


+1,23 


77. 32. 38. 4 


- 7,9 




2 


9.. 12. 16. 4 


0. 4.57,51 


1,09 


77. 32. 41, 8 


5,1 




3 


10.. 11. 37. 6 


0. 4.17,90 


1,07 


77. 34. 40, 4 


3,8 




4 


13. . 11. 18. 12 


0. 2. 9,05 


1,56 


77. 42. 32, 7 


5,6 




5 


13. . 11. 57. 17 


0. 2. 8,09 


1,31 


77. 42. 36, 7 


4,7 




6 


15. . 10. 59. 47 


0. 0.39,09 


1,19 


77.49. 7,0 


3,3 




7 


28.. 10. 1.19 


23.50. 2,52 


1,49 


78. 56. 45, 


5,7 




8 


Oct. 2. . 10. 11. 52 


23. 46. 50, 48 


1,51 


79. 24. 22, 2 


5,7 




9 


2.. 10. 52. 


23. 46. 49, 09 


1,60 


79. 24. 32, 9 


4,4 




10 


4.. 9.56.84 


23. 45. 19, 64 


1,64 


79. 38. 49, 3 


5,4 




11 


6.. 9. 9. 9 


23. 43. 54, 00 


1,57 


79. 53. 28, 


5,1 




12 


12.. 9.49.24 
1851. Htoeia. 


23.40. 2,58 


+ 1,35 


80. 39. 26, 2 


- 2,4 




1 


Sept. 13. . 12. 88. 17 


0. 20. 42, 83 


-1,67 


82. 8.42,2 


+11,2 




2 


15. . 12. 19. 27 


0. 19. 20, 19 


1,30 


82.16. 7,9 


8,1 




3 


21. . 13. 16. 10 


0.15. 1,16 


1,42 


82. 40. 32, 8 


10,2 




4 


27.. 13. 3.23 


0. 10. 37, 35 


1,17 


83. 7. 10, 9 


9,6 




5 


28. . 10. 52. 33 


0. 9.57,14 


0,93 


83. 11. 22, 5 


9,3 




6 


Oct. 2.. 12. 1.58 


0. 7. 1,08 


1,12 


83. 30. 19, 3 


8,7 




7 


6.. 9.54.52 


0. 4.14,91 


0,71 


83. 48. 49, 8 


10,1 




8 


7. . 10. 30. 43 


0. 3. 32, 70 


0,86 


83. 53. 41, 7 


9,5 




9 


7. . 11. 55. 58 


0. 3.30,45 


1,05 


88. 53. 58, 3 


9,7 




10 


8. . 10. 16. 27 


0. 2.52,43 


1,06 


83. 58. 20, 6 


11,7 




11 


10. . 12. 43. 31 


0. 1.28,16 


0,97 


84. 8. 16, 7 


9,2 




12 


12.. 10. 50. 5 
1851. Pallas. 


0. 0. 13, 40 


-0,77 


84. 17. 16, 3 


+ 7,2 




1 


Oct. 26. . 13. 14. 35 


3. 40. 45, 44 


-1,59 


114. 6.13,9 


-27.1 




2 


27.. 13. 2.49 
1851. Pakthbnope 


3.40. 9,11 


-1,77 


114. 22. 43, 7 


-27,4 




1 


Aug. 28. . 12. 17. 15 


2. 19. 22, 68 


+4,72 


82. 28. 43, 4 


-25,6 




2 


30. . 12. 15. 51 


2. 19. 55, 42 


4,46 


82. 32. 17, 2 


27,4 




3 


Sept. 5..12. 52. 12 


2. 20. 49, 68 


5,81 


82. 46. 31, 8 


25,5 




4 


6. . 13. 45. 56 


2. 20. 52, 53 


6,06 


82. 49. 32, 1 


26,3 




5 


9. . 13. 22. 22 


2. 20. 50, 41 


6,23 


82. 58. 58, 7 


24,7 




6 


11.. 13. 0.38 


2. 20. 39, 95 


6.43 


83. 6. 1,2 


27,9 




7 


13. . 13. 36. 23 


2. 20. 21, 76 


6,77 


83. 13. 43, 1 


28,8 




8 


21. . 14. 35. 22 


2. 17. 56, 79 


+7,48 


83. 49. 19, 


-28,7 



OBSEllVATORY, DURHAM. 







A 8 8 tr H K D 


POSITIONS 


O V 


STABS. 


Sot. 


8Ur. 


Appuent R.A. 


Comps. 


Appumt N.P D. 


Comiis 








h. ». ,. 

For Hebe. 


• / '/ 


1 


182 


19. 34. 49, 04 


15 


96. 49. 8, I 


5 




2 


181 


19. 28. 54, 34 


24 


97.21. 8,2 


8. 




3 


181 


54,35 


24 


8,1 


8 




4 


180 


19. 27. 29, 04 


24 


97. 46. 45, 8 


8 




5 


180 


29,06 


24 


45,2 


8 




6 


179 


19. 24. 54, 74 


24 


98. 18. 28, 7 


8 




7 


178 


19. 22. 38, 70 
For Ieis. 


24 


98. 29. 23, 9 


8 




1 


12 


0. 7.54,43 


24 


77. 24. 19, 4 


8 




2 


217 


23.58. 5,76 


15 


77. 25. 43, 3 


5 




8 


217 


5,77 


18 


43,1 


6 




4 


7 


0. 3.42,51 


24 


77.46. 4,2 


8 




5 


1 


0. 0. 5,60 


24 


77. 44. 29, 8 


8 




6 


218 


23. 58. 23, 54 


24 


77.57. 1,0* 


8 




7 


210 


23. 45. 26, 10 


18 


78. 58. 58, 5 


6 




8 


215 


23. 50. 11, 83 


24 


79. 21. 58, 0* 


8 




9 


213 


23. 48. 52, 32 


24 


79. 31. 54, 3* 


8 




JO 


214 


23. 49. 25, 47 


9 


79. 36. 19, 7 


3 




11 


209 


23.45. 3,92 


24 


79. 52. 35, 


8 




12 


207 


23. 37. 48, 88 
For Hyoeia. 


24 


80. 38. 28, 


8 




1 


21 


0. 19. 16, 02 


24 


82. 15. 31, 3 


8 




2 


23 


0. 22. 52, 47 


12 


82. 18. 26, 2 


4 




3 


17 


0. 12. 58, 50 


24 


82. 37. 59, 5 


8 




4 


13 


0.10. 4,45 


18 


83. 8.49,1 


8 




5 


19 


0.18. 8,67 


18 


83. 7.42,6 


6 




6 


15 


0. 11. 30, 51 


6 


83. 82. 28, 1 


2 




7 


9 


0. 6. 7, 13 


9 


83. 58. 4, 5 


8 




8 


8 


0. 5.25,53 


24 


83. 55. 43, 4 


8 




9 


219 


23. 59. 28, 86 


21 


83. 56. 53, 5 


7 




10 


5 


0. 0.56,23 


16 


84. 2.29,2 


6 




11 


4 


0. 0.49,23 


24 


84. 12. 29, 5* 


8 




12 


4 


49,23 
For Pallas. 


24 


29,4* 


8 




1 


68 


3. 41. 17, 60 


10 


114. 20. 11, 7 


5 




2 


68 


17,62 
Pabthenofe. 


24 


11,8 


8 




1 


64 


2.21. 7,01 


18 


82. 17. 15, 1 


6 




2 


60 


2. 10. 50, 29 


12 


82. 30. 25, 5 


4 




3 


65 


2.25. 6,96 


15 


82. 46. 11, 8 


5 




4 


65 


6,98 


15 


11,7 


6 




5 


62 


2.19. 3,81 


24 


88. 2.47,8 


8 




6 


66 


2. 27. 13, 22 


18 


88. 10. 87, 9 


6 




7 


66 


18,26 


15 


87,8 


5 




8 


67 


2. 27. 57, 41 


9 


83. 49. 26, 1 


8 





OBSEEVATORY, DURHAM. 





EQUATOBBAL OBS£SVATION8. 




fM. 


Gnenwicli Mnn Timt. 


An*niit U.K. 


C — 0. 


Ap|WfmtN.FJ>. 


o.-o. 




h. m. : 

1851. Pabthenupe 


h, m. (. 

contintted. 


t. 


• / // 


// 


9 


Sept.27..14. 31. 29 


2 14.55,26 


+ 8,02 


84. 20. 24, 3 


- 28,0 


10 


28. . 15. 13. 58 


2. 14. 18, 47 


8,01 


8t. 25. 55, 1 


21,0 


11 


Oct 4. . 14. 32. 55 


2. 10. 14, 88 


7,91 


84. 59. 52, 6 


22,0 


12 


11..14. 11. 17 


2. 4. 36, 11 


8,27 


85. 40. 48, 8 


21,9 


13 


11.. 14.44.32 


2. 4.35,03 


8,15 


85.41. 1,0 


25,9 


14 


13.. 10. 36. 6 


2. 2.59,29 


8,15 


85, 51. 35, 7 


21,8 


15 


13. . 11. 14. 49 


2. 2.57,78 


8,23 


85,51.45,0 


21,8 


IG 


13.. 12. 0.40 


2. 2.56,20 


8,13 


85. 51. 56, 


21,6 


17 


1.5. . 12. 19. 56 


2. 1. 8,03 


8,23 


86. 3.31,5 


21,3 


18 


16. . 10. 13. 54 


2. 0. 18, 39 


8,20 


86. 8.41,6 


19,8 


19 


16.. 11. 11.47 


2. 0. 16, 29 


8,10 


86. 8.5t,4 


19,0 


20 


19.. 12. 7.47 


1. 57. 28, 73 


7,91 


86. 25. 47, 7 


17,3 


21 


23. . 10. 32, 59 


1. 53 49, 36 


7,83 


86. 46. at, 5 


18,3 


22 


26.. 9.36. 4 


1.51. 5,70 


7,28 


87. 1. 2,7 


14.4 


23 


26. . 10. 21. 16 


1.51. 3,89 


7,36 


87. 1.12,8 


15,6 


24 


27. . 10. 12. 36 


1.50. 9,23 


7,49 


87. 5.50,1 


15,4 


25 


28. . 10. 24. 16 


1. 49. 14, 53 


7,34 


87. 10, 22, 3 


14,5 


26 


31.. 9.21.27 


1. 46. 37, 27 


7,07 


87. 22. 45, 6 


8,6 


27 


Nov. 2.. 10. 5.35 


1. 44. 52, 71 


7,01 


87, 30, 35, 2 


11,3 


28 


3.. 8.54.26 


1.44. 4,85 


7,08 


87, 33. 59, 


10,9 


29 


4. . 10. 46. 31 


1. 43. 12, 01 


6,70 


87, 37. 39, 9 


11,5 


30 


12.. 10. 36. 2 


1. 37. 18, 16 


5,87 


87.58. 8,0 


7,1 


31 


13. . 11. 27. 48 


1. 36. 38, 03 


5,92 


87. 59. 53, 3 


6,4 


32 


18.. 9.29.18 


1. 33. 49, 25 


5,53 


88. 5.21,7 


7,2 


33 


22. . 12. 16. 6 


1. 31. 56, 44 


5,49 


88. 6.12,3 


7,6 


34 


24.. 8. 4.42 


1. 31. 15, 55 


5,19 


88. 5.30,0 


8,4 


35 


24.. 11. 35. 9 


1. 31. 12, 52 


5,17 


88. 5.22,8 


6,4 


3G 


25. . 11. 55. 20 


1. 30. 52, 22 


5,25 


88. 4.41,9 


8,5 


37 


27. . 8. 48. 34 


1. 30. 19, 40 


5,36 


88. 2.50,9 


8,6 


38 


27. . 10. 18. 43 


1. 30. 18, 52 


5,25 


88. 2,46,7 


8,8 


39 


28. . 10. 32. 30 


1.30. 3,55 


5,14 


88, 1.29,9 


9,5 


40 


Dec. 22. . 8. 43. 55 
1852. Encke's 


1. 32. 20, 90 
Comet. 


+ 5,31 


86. 39, 54, 1 


- 20,9 


1 


Jan. 17. . 6. 41, 16 


23. 11. 14, 94 


+ 0,63 


85,28, 9,0 


+ 52,3 


2 


17. . 7. 32. 12 


23. 11. 17, 86 


0,40 


85.28.11,0 


+ 37,5 


3 


Feb. 8. . 7. 5. 16 


23. 44. 55, 90 


0,73 


82. 41. 59, 4 


+ 6,9 


4 


9.. 6.55.20 


23. 46. 42, 76 


0,62 


82. 33. 30. 2 


+ 3,7 


5 


18.. 7. 3.32 


0. 3.37,49 


1,41 


81. 19. 43, 5 


- 17,1 


6 


19.. 7.21.35 


0. 5. 34, 17 


2,36 


81, 12, 28, 


18,8 


7 


21.. 7.16.28 


0. 9.25,49 


2,78 


80. 59. 32, 3 


30,4 


8 


22.. 7. 7.41 


0. 11. 19, 80 


8,12 


80. 53. 54, 5 


35,9 


9 


23. . 7. 11 52 


0. 13. 13, 90 


3,69 


80. 48. 52, 6 


40,7 


10 


24. . 7. 12. 57 


0. 15. 6, 45 


4,03 


80. 44. 39, 7 


45,9 


11 


28.. 7.27.32 


0.22. 7,17 


7,30 


80. 39. 10, 3 


83,2 


12 


Mar. 2.. 7.46. 1 


26. 24, 22 


9,94 


80. 53. 41, 1 


138,8 


13 


3.. 7.15. 6 


0. 27. 27, 01 


+12, 89 


81. 8.23,8 


-156,2 



OBSERVATORY, DURHAM. 







A 8 S tr M B D 


POSITIONS 


O P 


STARS. 


Bet. 


out. 


Appueat R.A. 


Comps. 


Appnmt N.P.O. 


Cooqn. 






For 


h. m. t. 

Pabthenope. 




« / n 




9 


61 


2. 18. 27, 90 


24 


84. 22. 37, 5 


8 




10 


68 


2. 19. 16, 16 


15 


84. 26. 24, 4* 


5 




11 


59 


2. 8. 2,72 


8 


85. 2.28,6 


8 




12 


56 


2. 5.45,15 


24 


85. 40. 55, 2 


8 




13 


52 


2. 8.12,03 


24 


85.37. 5,0 


8 




14 


53 


2. 3.50,66 


24 


85.56. 1,6 


8 




15 


58 


2. 7.15,15 


24 


85. 49. 27, 0* 


8 




16 


55 


2. 5.82,89 


24 


85. 56. 4S, 1 


8 




17 


54 


2. 4.17,24 


24 


86. 6.82,3 


8 




18 


54 


17,25 


24 


32,4 


8 




19 


57 


2. 6. 0,71 


18 


86. 9.43,9 


6 




20 


51 


2. 1.57,19 


12 


86. 28. 17, 2 


4 




21 


50 


1.55. 0,87 


24 


86. 52. 12, 4 


8 




22 


48 


1. 50. 19, 18 


24 


87. 3.15,6 


8 




23 


49 


1. 53. 58, 17 


24 


87. 2. 2,8 


8 




24 


47 


1.47.56,00 


24 


87. 9. 2,8 


8 




25 


47 


56,01 


24 


2,8 


8 




26 


46 


1.47. 7,42 


8 


87. 20. 10, 3* 


4 




27 


45 


1. 45. 53, 47 


24 


87. 82. 46, 2 


8 




28 


45 


53,47 


24 


46,2 


8 




29 


45 


53,47 


21 


46,2 


7 




80 


89 


1. 38. 52, 92 


24 


88. 2.82,0* 


8 




81 


37 


1. 34. 14, 58 


24 


88. 2.49,7 


8 




82 


37 


14,56 


16 


50,0 


8 




83 


37 


14,55 


15 


50,3 


5 




34 


37 


14,55 


24 


50,4 


8 




85 


31 


1. 80. 41, 62 


16 


88. 10. 13, 2* 


8 




86 


27 


1. 28. 15, 13 


9 


88. 1.41,3 


3 




87 


27 


15,12 


21 


41,5 


7 




88 


37 


1. 34. 14, 54 


24 


88. 2.50,6 


8 




89 


27 


1. 28. 15, 12 


24 


88. 1.41,6 


8 




40 


32 


1. 31. 16, 76 
For Comet. 


24 


86.87.57,1 


8 




1 


184 


23. 12. 46, 40 


6 


85. 25. 36, 8 


6 




2 


183 


23. 12. 86, 50 


6 


85. 29. 46, 1 


6 




3 


212 


23.48. 2,16 


9 


82.86. 8,2 


8 




4 


212 


2,15 


24 


8,3 


8 




5 


6 


0. 1.86,63 


18 


81. 12. 53, 9* 


6 




6 


11 


0. 7.46,76 


10 


81. 4.19,7 


5 




7 


11 


46,75 


24 


19,8 


8 




8 


16 


0. 12. 50, 10 


24 


80. 53. 15, 3* 


8 




9 


18 


0. 16. 18, 51 


18 


80.54. 0,8 


6 




10 


20 


0. 19. 18, 71 


18 


80. 40. 22, 8* 


6 




11 


22 


0. 20. 39, 64 


14 


80. 37. 19, 8* 


5 




12 


25 


0. 25. 48, 24 


12 


81. 2.65,9 


6 




13 


26 


0. 30. 26, 02 


12 


80. 59. 15, 1 


4 





OBSERVATORY, DURHAM. 



EQVATOBEAL OBSERVATIONS. 



6*1. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

H 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 



OrMnwtdi Mmb Tlmt. 



Appanst R.A. 



Jan. 



1851, 52. 
Nov. 4. 

18. 

22. 

24. 

27. 

28. 
Dec. 21. 

22. 

22. 

12. 

17. 

17. 

18. 

19. 

23. 

23. 

24 

24. 

25. 

25. 

26. 

28. 

30. 

31. 
5. 
6. 
9. 

10. 

13. 

15. 

21. 

22. 

1852. 

Mar. 2. 

3. 

9. 

24. 



Feb, 



h, m, », 

Victoria. 
12. 48. 55 

12. 29. 49 

13. 39. 80 
13. 0.43 
13. 15. 19 
13. 17. 56 
13. 2. 12 

11.28. 

12. 11. 16 
11.46. 5 

9.49. 9 

13. 19. 28 
12. 53. 29 

9. 9.51 

10. 19. 11 
12. 30. 57 

11. 41. 26 

12.29. 
9.44.52 

12. 12. 82 
10. 15. 31 

8.51.28 

8.54.46 

9.46.22 

10. 7. 5 

9. 0. 7 

10. 44. 43 

8.58. 2 

, 12. 42. 12 

, 8. 57. 13 

. 9.58. 8 

. 9. 51. 13 

Flora. 
. 12. 50. 20 
.12. 6.36 
. 12. 28. 15 
. 14. 33. 25 



h, M. 

8.14. 
8.18. 
8.18. 
8.18. 
8.18. 
8.17. 
7. 
6. 
6. 

46. 

41. 

41. 

40. 

39. 

35. 

35. 

34. 

34. 
7.33. 
7.33. 
7.32. 
7.30. 
7.28. 
7.27. 
7.23. 



22. 
20. 
19. 
17. 
16. 
13. 



7.12. 



18,46 

8,54 
20,61 
17, 94 

1,17 
52,50 
13,67 
30,83 
29,51 
40,08 
28,90 
19,98 
17,84 
24,60 
14,29 

8,78 
10,28 

8,45 
15,02 

8,92 
14,41 
21,36 
28,13 
31,26 
11,62 
25,51 

5,16 
25,67 
19,41 
12,31 

9,98 
45,53 



12. 49. 50, 72 
12. 49. 11, 21 
12. 44. 37, 29 
12. 30. 38, 68 



c. — o. 



4,57 
4,20 
4,49 
4,18 
3,96 
4,12 
4,19 
4, 18 
4,34 
4,05 
4,08 
4,03 
3,94 
3,80 
3,92 



Appannt N.P.D. 



C— O. 



- 9,78 

- 10,06 



77. 16. 

78. 23. 
78.40. 
78.48. 

79. 0. 



4. 
2. 
3. 
3. 
1. 



79. 
80. 
80. 
80. 
80. 
79. 54. 
79. 54. 
79. 52. 
79. 51. 
79. 43. 
79.42. 
79.40. 
79.40. 
79. 38. 
79. 38. 
79. 36. 
79. 31. 
79. 26. 
79. 23. 
79. 10. 
79. 7. 
78. 58. 
78. 56. 
78.46. 
78. 41. 
78. 23. 
78. 20. 



3,0 

28,4 
54,7 
55,1 
31,0 
12,9 

7,4 
16,8 
18,6 
43,1 
39,5 
25,1 
44,1 
17,8 

4,5 
54,6 
45,9 
44,8 
44,0 
28,7 
20,8 
41,7 
41,1 
59,4 
22,7 
39,9 
53,0 

9,0 
49,7 
22,6 
15,5 
18,7 



85. 50. 17, 2 
85.43. 7,2 
84. 57. 25, 3 
83. 3. 4,5 



- 12,7 
16,2 
16,5 
17,4 

(- 22, 4) 
13,9 
15,9 
14,0 
17,3 
16, 1 
14,8 
14,5 
15,2 
16,2 

- 15,2 



-59,2 
-54,4 



OBSERVATORY, DURHAM. 







ASSUME 


DP08ITI0N80V8TABS. | 


Brt. 


8Ur. 


ApiiMatB.A. 


Caapi 


Apparent N.PJ>. 


Compt. 








h. m, t. 




• f 1, 






For Victoria. 










1 


91 


8. 14. 58, 00 


8 


77. 20. 29, 2 


4 




2 


93 


8. 18. 42, 21 


12 


78. 29. 36, 6 


5 




. 3 


92 


8. 15. 48, 46 


24 


78. 53. 38, 6 


8 




4 


92 


48,52 


22 


38,8 


8 




5 


92 


48,61 


24 


39,3 


8 




6 


92 


48,64 


23 


39,4 


8 




7 


89 


8. 4.49,36 


24 


79. 58. 57, 3 


8 




8 


89 


49,38 


24 


57,4 


8 




9 


90 


8. 8.12,46 


24 


80. 8. 36, 8 


8 




10 


87 


7. 49. 22, 71 


21 


80. 7.26,7 


7 




11 


85 


7.40. 6,36 


21 


79. 55. 18, 6 


7 




12 


84 


7. 39. 27, 93 


22 


80. 0.55,2 


8 




18 


83 


7. 37. 32, 71 


15 


79. 47. 15, 8 


5 




U 


83 


32,72 


3 


15,9 


1 




15 


83 


32,74 


24 


16,1 


8 




16 


79 


7. 26. 51, 84 


12 


79. 42. 47, 1 


4 




17 


79 


51,84 


15 


47,2 


5 




18 


82 


7. 29. 27, 45 


15 


79. 88. 17, 9 


6 


i 


19 


82 


27,45 


10 


18,0 


5 




20 


80 


7.27. 4,51 


24 


79. 33. 49, 2 


8 




21 


82 


7. 29. 27, 46 


12 


79. 38. 18, 1 


6 




22 


80 


7.27. 4,52 


20 


79. 33. 49, 4 


7 


1 


23 


81 


7. 29. 11, 21 


16 


79. 22. 21, 


8 


1 


24 


81 


11,21 


23 


21,1 


8 


\ 


25 


78 


7. 25. 56, 43 


16 


79. 7. 3,1 


8 


\ 


26 


78 


56,43 


24 


3,2 


8 




27 


77 


7. 23. 31, 15 


9 


78. 57. 52, 6 


3 




28 


77 


31,15 


12 


52,6 


4 




29 


74 


7. 15. 49, 60 


24 


78. 48. 47, 


8 


i 


30 


76 


7. 18. 30, 49 


10 


78.42. 6,2 


5 


' 


31 


73 


7. 10. 2, 98 


24 


78. 18. 52, 6 


8 


I 


32 


73 


2,97 
For Floba. 


18 


52,6 


6 


ll 


1 


126 


12.48. 9,77 


24 


85. 47. 55, 3 


8 




2 


1S6 


9,79 


18 


55,4 


6 




3 


125 


12.46. 9,72 


18 


84. 57. 27, 2 


6 




4, 


124 


12. 32. 13, 13* 


18 


83. 4. 14, 9 


6 





V 



OBSEBYATOBY, BVBHAM. 



EQVATOBBALOB8XBTATIONS. 1 


8M. 


GiMBwMtMwallBM. 


Appu«itB.A. 


^f 


AnpuwtN.P.D, 


I-..1. 




&,«.*. 


k, m. «, 


#. 


• ' « 


M 




1850. Pabthxnofe. 










1 


June 1..12. 50. 39 
1850. Bond'sCohet. 


15. 2.38,18 


+8, 356 


99. 46. 49, 4 


-9,9455 


1 


Sept. 13. . 13. 44. 55 


7. 2.18,01 


-8,751 


43. 6. 8,3 


- 9, 7344 


2 


16. . 13. 45. 23 


7. 42. 46, 69 


-8,700 


49. 57. 57, 


- 9, 8163 


8 


17.. 15. 1.49 
1850. EoxBiA. 


7. 55. 37, 92 


-8,676 


52. 41. 12, 5 


- 9, 7600 


1 


Nov. 21.. 7.15.48 


1. 43. 30, 06 


-8,881 


81. 19. 17, 2 


- 9, 8664 


2 


21. . 12. 39. 21 


1. 43. 19, 37 


+ 8,425 


81. 18. 31, 5 


9, 8693 


8 


27. . 12. 21. 43 


1. 39. 8, 95 


+ 8,445 


80,58. 7,6 


9,8690 


4 


28.. 11. 9.24 


1. 38. 35, 10 


+ 8,271 


80. 54. 31, 7 


9,8591 


6 


Dec. 6.. 7.20.35 


1. 34. 53, 88 


- 8, 126 


80. 21. 20, 7 


9,8516 


6 


6.. 10. 8. 2 


1. 34. 51, 36 


+ 8,165 


80. 20. 49, 9 


9, 8524 


7 


8. . 11. 28. 21 


1. 34. 12, 18 


+ 8,435 


80.11. 1,9 


9,8637 


8 


9.. 7. 8.27 


1. 33. 58, 90 


- 8, 120 


80. 6.57,7 


9, 8497 


9 


9. . 11. 25. 24 


1. 33. 56, 05 


+ 8,434 


80. 6. 1, 8 


9,8637 


10 


12. . 8. 52. 56 


1.33.19,09 


7,805 


79, 51. 12, 6 


9,8450 


11 


19.. 12. 5.38 


1. 32. 53, 02 


8,551 


79. 10. 59, 2 


9, 8767 


12 


20.. 8.30. 3 


1. 32. 55, 79 


7,900 


79. 5.47,2 


9,8392 


13 


21. . 10. 49. 14 


1.33. 1,87 


8,462 


78.59. 4,0 


9,8601 


14 


23.. 8.40.53 


1. 33. 15, 88 


8,073 


78.47. 6,9 


9,8394 


15 


23. . 10. 37. 23 


1. 33. 16, 36 


8,455 


78. 46. 83, 9 


9, 8577 


16 


26.. 8.14.20 


1. 33. 50, 41 


7,961 


78, 27, 47, 9 


9,8353 


17 


' 27.. 9.59.33 


1.34. 6,43 


8,408 


78. 20, 44, 2 


9, 8501 


18 


28. . 10. 15. 50 
1851. Ibenb. 


1. 34. 23, 17 


+ 8,451 


78, 13, 64, 3 


- 9, 8535 


1 


May 22. . 10. 40. 23 


16. 1.15,43 


- 8, 168 


103,28. 0,3 


- 9, 9620 


2 


26.. 11, 0.57 


15. 57. 14, 29 


-7,905 


103, 35. 10, 9 


,9654 


8 


28. . 10. 22. 23 


15. 55. 17, 95 


- 8, 810 


103.39. 6,1 


,9634 


4 


28. . 11. 28. 55 


15. 55. 15, 39 


- 7, 207 


103. 39, 12, 5 


,9669 


5 


29. . 12. 4. 14 


15. 54. 15, 57 


+ 7, 730 


103, 41. 20, 3 


,9664 


6 


30.. 11. 33. 


15. 53. 19, 65 


+ 5,000 


103, 43. 27, 8 


,9666 


7 


31. . 10. 34. 53 


15. 52. 24, 54 


- 7, 922 


103. 45. 36, 9 


,9659 


8 


June 4.. 10. 38. 1 


15. 48. 44, 33 


-7,644 


103, 55. 18, 5 


,9673 


9 


4. . 11. 11. 34 


15. 48. 43, 15 


+ 5, .557 


103, 55. 21, 


,9678 


10 


5. . 10. 26. 11 


15. 47. 52, 16 


- 7, 751 


103. 57. 54, 8 


,9675 


11 


10. . 12. 11. 41 


15. 43. 43, 27 


+ 8,210 


104. 12. 16, 5 


,9628 


12 


12.. 12. 10. 4 


15. 42. 14, 32 


8,210 


104. 18. 33, 9 


,9634 


18 


15. . 11. 11. 20 


15. 40. 12, 83 


8,005 


104. 28. 18, 4 


,9672 


14 


15. . 12. 16. 45 


15. 40. 11, 28 


8,314 


104. 28. 24, 8 


,9594 


15 


16. . 11. 25. 11 


15. 39. 34, 48 


8,123 


104. 31. 43, 5 


,9656 


16 


17. . 11. 51. 12 


15. 88. 57, 80 


8,258 


104. 35. 17, 9 


,9622 


17 


26. . 11. 41. 30 


15. 34. 43, 30 


8,354 


105. 10. 12, 8 


,9588 


18 


26.. 12. 6. 6 


15. 34. 42, 84 


8,415 


105. 10. 17, 1 


,9540 


19 


28. . 11. 42. 53 


15.34. 5,61 


8,382 


105. 18. 43, 6 


,9673 


20 


29.. 11. 20. 52 


15. 33. 49, 44 


8,832 


105.23. 1,5 


,9607 


21 


29. . 11. 48. 24 


15. 33. 49, 58 


8,405 


105.23. 9,2 


,9554 


22 


80.. 11. 19.47 


15. 83. 35, 30 


8,843 


105. 27. 28, 8 


,9601 


28 


Joly 4.. 11. 22. 1 


15. 32. 55, 23 


+ 8,893 


105. 45. 50, 


- 9, 9573 



OBSEttVATORY, DURHAM. 







A.88UMBD P 


OSITIOMSOtBTAKS. | 


B*t. 


Stu. 


Appwrti>tR.A. 


Comw- 


Appu«Dt N.P.D. 


Dompt. 








h. m, 1, 

Pabthenopb. 




• 1 " 




1 


150 


15. 3. 36, 16 
For Comet. 


11 


99. 56. 15, 8 


4 




1 


75 


7.17. 9,98 


9 


.43.11. 7,0 


8 




2 


86 


7. 43. 16, 45 


5 


50. 8.22,4 


5 




3 


88 


7. 53. 33, 99 
For Egekia. 


12 


52. 27. 10, 5 


4 




1 


41 


1. 41. 19, 34 


24 


81.28. 9,6* 


8 




2 


44 


1. 44. 46, 07 


18 


81. 9. 6,8 


6 




8 


42 


1. 41. 23, 26 


24 


81. 3. 34, 1 


8 




4 


43 


1. 42. 25, 69 


*24 


80. 55. 54, 7 


8 




5 


38 


1. 34. 43, 54 


8 


80. 30. 34, 5 


8 




6 


30 


1. 30. 24, 90 


20 


80.15, 9,3 


7 




7 


30 


24,89 


S3 


9,4 


8 




8 


34 


1. 31. 33, 90 


23 


80. 5. 9, 1 


8 




9 


40 


1. 39. 15, 03 


15 


79. 54. 12, 8 


6 




10 


40 


15,01 


24 


12,9 


8 




11 


36 


1. 33. 43, 35 


15 


79. 7.34,5 


5 




12 


36 


43,34 


24 


34,6 


8 




13 


35 


1. 32. 25, 51* 


16 


78. 52. 41, 0* 


8 




14 


29 


1. 29. 45, 10 


24 


78.41. 3,9 


8 




15 


28 


1. 29. 12, 00 


18 


78. 37. 23, 8 


6 




16 


28 


11,96 


24 


24,0 


8 




17 


33 


1. 31. 15, 73* 


24 


78. 19. 19, 0* 


8 




18 


33 


15, 72* 
For Irene. 


18 


19,0* 


6 




1 


167 


15. 59. 53, 78 


12 


103.32. 1,6 


4 




2 


166 


15. 58. 46, 89 


21 


103. 39. 59, 1 


7 




3 


166 


46,90 


24 


59,0 


8 




4 


164 


15. 49. 52, 76 


18 


103. 60. 44, 6 


6 




5 


161 


52,76 


24 


44,5 


8 




6 


164 


52,77 


6 


44,5 


2 




7 


164 


52,78 


21 


44,5 


7 




8 


161 


52,80 


24 


44,4 


8 




9 


163 


15. 47. 55, 19 


15 


103. 57. 25, 8 


5 




10 


161 


15. 49. 52, 81 


24 


103. 50. 44, 4 


8 




11 


161 


15. 44. 58, 31 


24 


104. 15. 55, 


8 




12 


161 


58,32 


12 


54,9 


4 




13 


159 


15. 43. 18, 00 


7 


104. 24. 32, 9 


7 




14 


157 


15.35. 5,68 


18 


104. 38. 41, 4 


6 




15 


157 


5,68 


24 


" 41,4 


8 




16 


157 


5,68 


12 


41,4 


4 




17 


165 


15. 33. 41, 52 


24 


105. 5. \2 


8 




18 


158 


15. 35. 43, 56 


23 


105. 11. 38, 8 


8 




19 


158 


43,55 


8 


88,8 


4 




20 


158 


43,55 


20 


88,2 


7 




21 


166 


15. 84. 25, 58 


.12 


106. 81. 55, 4 


6 




22 


156 


25,57 


23 


55,4 


8 




23 


156 


25,55 


17 


65,3 


6 





pav 



OBSERVATOBT, DUBHAM. 



XQVA.TOBIALOB8XKYATIOM8. | 


Bit 


GraMwkhlKuTIm. 


Appmut R.4. 


u,i. 


AppMntN.PJ>. 


■-f 




h. Wk $. 


h, m. s. 


«• 


• # «y 


ft 




1851. EONOMIA. 










i 


Sept. 12.. 8. 9. 


18.14. 4,26 


+ 8,172 


112. 69. 68, 2 


-9,9820 


2 


13.. 8.12.84 


18. 14. 40, 22 


8,158 


112. 66. 25, 7 


,9824 


8 


15.. 8.25. 


18. 15. 66, 84 


8,246 


112. 49. 21, 9 


,9791 


4 


21.. 8.20.27 
1851. Brobun'b 


18. 20. 18, 77 

COMBT. 


+ 8,801 


112. 28. 84, 4 


- 9, 9757 


1 


Aug. 19.. 11. 0.19 


14. 80. 55, 03 


+ 8,697 


60. 8. 1,9 


- 9, 8100 


2 


20. . la 57. 16 


14. 38. 21, 69 


8,603 


49. 88. 47, 6 


,8058 


8 


21.. 10. 9.16 


14.86.46,43 


8,702 


49. 10. 19, 8 


,7474 


4 


26.. 10.45. 9 


14. 49. 24, 56 


• 8,724 


■ 46.39.43,6 


,7820 


6 


80. . 10. 88. 87 


15. 1.43,41 


8,739 


44. 37. 17, 1 


,7637 


6 


Sept. 1..12. 52. 51 


16. 8.49,47 


8,661 


43. 81. 39, 9 


,9034 


7 


5.. 9.56. 7 


15. 23. 23, 53 


8,759 


41. 29. 57, 


,6783 


8 


21. . 10. 57. 29 
1851. D'ABBssT^a 


16. 56. 41, 45 
Comet. 


+ 8,842 


83. 35. 24, 3 


-9,64a9 


1 


Aug. 24. . 14. 49. 86 


3. 48. 64, 91 


-8,426 


86. 8.68,1 


-9,8892 


2 


30. . IS. 52. 42 


3. 59. 41, 19 


8,499 


86. 24. 45, 2 


,8982 


8 


Sept. 1.. 14. 30. 19 


4. 2.58,79 


8,428 


86. 51. 11, 1 


,8972 


4 


6. . 14. 83. 29 
1852. EoEBiA. 


4. 0.62,22 


- 8, 895 


87. 69. 62, 9 


- 9, 9016 


1 


Jan. 25.. 13. 48. 47 


12. 25. 42, 94 


- 8, 387 


68. 58. 49, 2 


- 9, 7722 


2 


25. . 14. 22. 55 


12. 25. 43, 39 


8,284 


68. 68. 4a, 1 


,7602 


8 


28. . 12. 33. 21 


12. 25. 53, 82 


8,514 


68.45. 3,3 


,7992 


4 


28. . 13. 12. 19 


12. 25. 53, 81 


8,446 


68. 44. 54, 7 


,7806 


6 


28. . 14. 41. 31 


12. 25. 54, 03 


8,154 


68. 44. 36, 7 


,7492 


6 


30. . 12. 58. 28 


12. 25. 51, 72 


8,460 


68.35. 6,0 


,7819 


7 


81. . 12. 21. 44 


12. 25. 47, 44 


8, 516 


68. 30. 10, 1 


,7973 


8 


Feb. 8. . 12. 15. 51 


12. 25. 23, 15 


8,506 


68. 14. 29, 2 


,7921 


9 


5.. 14. 2.37 


12. 24. 55, 91 


8,187 


68. 3.12,0 


,7432 


10 


6. . 13. 39. 30 


12. 24. 39, 98 


8,268 


67. 57. 47, 6 


,7480 


11 


10. . 12. 36. 14 


12. 23. 16, 43 


8,409 


67. 35. 38, 1 


,7621 


12 


10.. 13. 20. 7 


12. 23. 15, 71 


8,277 


67. 85. 26, 7 


,7445 


13 


13. . 13. 21. 39 


12. 21. 51, 26 


8,221 


67. 18. 26, 2 


,7369 


14 


17. . 12. 40. 53 


12. 19. 32, 95 


8,306 


66. 56. 11, 5 


,7405 


15 


18. . 12. 29. 32 


12. 18. 53, 54 


8,330 


66. 50. 44, 4 


,7423 


16 


19. . 13. 24. 49 


12. 18. 10, 98 


8,036 


66.45. 2,2 


,7222 


17 


25.. 11. 36.24 


12. 18. 31, 95 


8,391 


66. 14. 41, 7 


,7447 


18 


27. . 12. 30. 45 


12. 11. 43, 63 


8,152 


66. 5. 15, 3 


,7188 


19 


MSr. 2..11. 55. 16 


12. 7.56,93 


8,233 


65. 48. 56, 9 


,7217 


20 


3. . 11. 16. 10 


12. 6.58,80 


8,356 


65. 45. 23, 


,7383 


21 


9..11. 17. 14 


12. 0.42,14 


8,249 


65. 27. 58, 1 


,7175 


22 


12.. 12. 0.21 


11. 57. 24, 08 


-7,867 


65. 22. 31, 7 


,7006 


28 


20.. 12. 4.24 


11. 48. 33, 95 


+ 6.888 


66. 20. 17, 1 


, 6971 


24 


24.. 11. 17. 6 


11. 44. 19, 21 


- 7, 625 


65.26. 6,6 


,6996 


25 


27. . 10. 47. 87 

* 


11. 41. 15, 21 


- 7, 898 

• 


65. 33. 27, 


-9,7066 
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ASSXTHBD POSITIONS O 


F 8 T A K S. 1 


M. 


BUT. 


Ai>iianatR.A. 


Conpi. 


Apiwnnt N.PJ>. 


Cmnp* 






h. m. t. 
For EUNOHTA. 




• / » 


1 


173 


18.16. 8,00 


4 


113. 3.14,0 


4 




2 


173 


7,98 


24 


14,0 


8 




S 


172 


18.13. 2,63 


24 


112.59. 1,6 


8 




4 


174 


18. 23. 33, 47 
For Comet. 


21 


112. 23. 35, 1 


7 




1 


189 


14. 28. 51, 09 


18 


49. 54. 56, 


6 




2 


141 


14. 34. 48, 56 


15 


49. 27. 50, 6 


5 




3 


144 


14. 37. 57, 66 


8 


48. 54. 14, 7 


3 




4 


146 


14. 50. 31, 81 


7 


46.36. 0,2 


3 




5 


149 


14. 57. 50, 74 


14 


44.46. 0,1 


5 




6 


151 


15. 4.33,90 


5 


43. 41. 53, 5 


5 




7 


154 


15. 24. 38, 86 


6 


41. 46. 5, 9- 


6 




8 


170 


17. 5. 4,90 
For Comet. 


5 


33^.38. 5,5 


5 




1 


- 69 


3. 49. 55, 51 


4 


84. 56. 58, 1 


4 




2 


70 


3. 56. 14, 65 


4 


86. 34. 17, 9 


4 




3 


71 


4. 7. 1,48 


5 


87. 0.34,6 


5 




4 


72 


4. 9.33,68 
For Egebia. 


8 


87. 50. 22, 8 


8 


• 


1 


114 


12. 23. 52, 43 


24 


68. 57. 30, 1 


8 




2 


119 


12. 29. 24, 66 


18 


68. 56. 56, 2 


6 




8 


117 


12.26. 2,74 


14 


68. 44. 53, 6 


6 




4 


112 


12. 20. 89, 10 


18 


68. 49. 37, '9 


6 




5 


121 


12. 30. 52, 26 


15 


68. 43. 19, 


5 




6 


122 


12. 81. 13, 27 


15 


68. 27. 58, 6 


7 




7 


122 


13,30 


10 


58,7 


5 




8 


116 


12. 24. 44, 86 


12 


68. 15. 52, 2 


4 




9 


123 


12. 31. 45, 63 


18 


68. 7.27,8 


6 




10 


120 


12. 29 47, 80 


24 


67. 59. 15, 5 


8 




11 


118 


12. 27. 24, 18 


24 


67. 38. 12, 1 


8 




12 


115 


12.24. 9,82 


24 


67. 36. 24, 3 


8 




13 


113 


12. 22. 55, 85 


24 


67.14. 1,3 


8 




14 


110 


12.17. 4,4« 


23 


67. 0.45,5 


8 




15 


111 


12. 17. 18, 18* 


18 


66. 48. 41, 


6 




16 


109 


12. 14. 57, 60 


24 


66. 42. 57, 1 


8 




17 


108 


12. 11. 51, 17 


11 


66. 8. 89, 1 


4 




18 


108 


51,20 


22 


39,0 


7 




19 


107 


12. 4.14,86 


17 


65. 51. 18, 4 


6 




20 


107 


14,87 


24 


18,4 


8 




21 


106 


12. 0.30,74 


12 


65. 28. 32, 5 


6 




22 


106 


30,77 


18 


32,3 


6 




23 


105 


11. 45. 15, 08 


18 


65. 23. 48, 5 


6 




24 


105 


15,09 


18 


48,0 


6 




25 


104 


11. 32. 48, 51 


9 


65. 34. 53, 4 


8 





NOTES TO THE EQUATOREAL OBSERVATIONS. 



When not otherwise stated^ it may be concluded that the observations were 
taken with the wire-micrometer^ with the wires faintly illuminated in a dark 
field. 

All the observations are duly corrected for refraction. 

1850. Juno. The parallax and computed positions have been taken from 
the Naut. Aim. for 1850. 

1850. Iris. The parallax and computed positions have been taken from the 
Supplement to the Naut. Aim. for 1853. 

1850. Dr. Petersen's Third Comet. For the first 7 sets, a micrometer 
provided with five R.A. bars and two moveable N.P.D. bars was used^ 
the comet being too faint to be seen under any illumination. The ob- 
servations are deficient in precision at this time. Apart from its faintness^ 
the position of the object at the time was extremely awkward, being a 
little north of the Zenith, a case in which no provision was made for the 
observer's comfortable support. Cloudy weather succeeded after July 15, 
and prevented further observation. 

The parallax and computed positions have been taken from the Ephe- 
meris published by Mr. Sonntag in No. 798 of the Astron. Nachrichten. 

I have some time since published a final discussion of this Comet's 
orbit, supplementary to Mr. Sonntag's, in No. 867 of the Astron, Nach., 
in which I have included the latest observations taken at the Cape of 
Good Hope, and thereby, as I believe, established the existence of a 
slight but appreciable ellipticity. 

1850. Flora. The parallax and computed positions have been taken from 
the Supplement to the Naut. Aim. for 1853. 

1850. Victoria. The parallax and computed positions have been takea 
from the Ephemeris of M. Villarceau, published in the Comptes Rendm^ 
vol. 31, p. 681. When previously provisionally published, the differences 
of N.P.D. were found from an assumed value of the micrometer-screw, in 
which a term was introduced for variation from the effect of temperature. 
This small correction, not having been confirmed by subsequent observa- 
tions, has here again been dropped, and the N.P.D.s are here found on. 
the assumption of a uniform value of 1 rev. = 20",000. 

1850-51. Metis. The parallax and computed positions have been taken 
from the Supplement to the Naut. Aim. for 1854. Sets 6 and 10 were 
observed with the transit-circle. 



NOTES TO THE EQUATOREAL OBSERVATIONS. 



1851. Hebe. The parallax and computed positions have been taken from 
the Supplement to the Naut. Aim. for 1854. The planet shone as a star 
of about the 8th magnitude. Sets 2 to 7 were all observed very favour- 
ably. 

1851. Iris. The parallax and computed positions have been taken from 
the Supplement to the Naut. Aim. for 1854. The planet shone as a star 
of the 7i magnitude. 

1851. Hygeia. The parallax and computed positions have been taken 
from the Supplement to the Naut. Aim. for 1854. The planet shone as 
a star of the 10^ magnitude. 

1851. Pallas. The parallax and computed positions have been taken from 
the Naut. Aim. for 1851. 



1851. Parthenope. The parallax and computed positions have been taken 
from MM. Luther and VogePs Ephemeris, given in No. 773 of the Astron. 
Nach. The interpolations have been performed by second diflferences for 
the Greenwich mean time of observation^ increased by the longitude of 
Berlin and diminished by the aberration-time ; it having been inferred 
that the Ephemeris gives true and not apparent positions. 

The star used for set 8, namely, B.A.C. 793, has a conspicuous proper 
motion. ■ 

1852. Encke's Comet. The parallax and computed positions have been 
taken from the Supplement to the Naut. Aim. for 1855. The comet was 
first seen at Durham on the 12th of January, and again on the 16th, but 
on both nights high winds prevented more than a rough estimation of its 
position. On the 17th it was a little brighter, but still very faint, and 
the measures were in consequence taken with the ring-micrometer. On 
and after the 8th of February the comet was considerably brighter, and 
exhibited a strong condensation of central light, which admitted of accu- 
rate observation with the wire-micrometer. On the earlier evenings the 
coma seemed to spread slightly towards the south-following direction, 
but subsequently no elliptical form was perceived. The whole extent of 
the coma was below two minutes of arc in all cases. 



1851-52. Victoria. The parallax and computed positions have been taken 
from the Supplement to the Naut. Aim for 1855. The planet shone as 
a star of less than the 10th magnitude. Sets 19^ 21^ 23, 25, and 30 were 
taken with the hearing-tube. 



NOTBS TO THE EQUATOREAL OBSERVATIONS. 



1852. Flora. The parallax aad computed positions have been taken from 
the Supplement to the Naut Aim for 1855. The planet shone as a star 
of the 9^ magnitude. 

The observations to which the following notes refer are not corrected for 
parallax; but the factors for its ready application are given in the form 

T P T Q 

I^og- p» I^og- ji; P being the E. H. parallax in seconds of arc, and/> and q 
the corrections required in B.A and N.P.D. respectively. 

1850. Parthenopx. The only observation taken at Durham during the 
first opposition. 

1850. Bond's Comet. For the first two observations the bar-micrometer, 
and for the last the wire-micrometer was used. The comet was in all 
cases too faint for satisfactory observation. It was last seen on the 17th 
of September, when it was thought to be a little elongated in the north 
— following direction. No nucleus could be perceived. 

1850. Egeria. The planet shone as a star of the 10th magnitude. 

1850. Irene. No remark required. 

1851. EuNOMiA. The planet was not detected on first receiving notice of 
its discovery, and some days' observation were thus lost. When found 
it was already so faint that it was not found possible to follow it long. 

1851. Brorsen's Fourth Comet. No nucleus was traceable. The comet 
was very faint and difficult to observe. The ring-micrometer was used 
for the three last sets. 

1851. D' Arrest's Comet. No nucleus was seen. The observations are in 
consequence not very precise. The wire-micrometer was used for the 
first set, the ring-micrometer for the three last. Between J4ily 18 and 
August 18 no observation was procured, in consequence of my absence in 
Sweden on the occasion of the total eclipse of the sun. 



1852. EoERiA. The planet shone as a star of fully the 10th magnitude. 
The Ephemeris in the Berliner Jahrbuch was not thought to be sufficiently 
accurate to be used for the application of parallax. 
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